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CHAPTER I 
INTRODUCTION 
Background 
In 1973 the number of doctorates awarded by United 
states universities peaked at 33,755, since then the 
number leveled off to approximately 31,000 per year and 
gradually has risen to 33,456 in 1988 (National Research 
council, 1990). This figure represents an untold amount 
of personal, institutional, public and private resources 
invested in the process of doctoral training (Tuckman, 
1990). This resource allocation, however, represents 
approximately half the true, total investment in doctoral 
education. What also must be considered are the time, 
money, internal and external resources, and personal ener-
gy invested in doctoral education by students who did not 
complete the doctoral degree, and thus, do not appear in 
these summaries. No national data are available to illus-
trate the size and characteristics of this latter group of 
students, and to explain why they did not earn the Ph.D. 
degree. In fact, no systematic and comprehensive national 
database of doctoral student admissions and enrollments is 
available (Garet and Butler-Nalin, 1982; Hauptman, 1986). 
The closest attempt is the National Center for Education 
statistics fall enrollment reports. However, these re-
ports group master's and doctoral students together, 
making it useless for closer scrutiny of doctoral student 
enrollment patterns. Consequently, it is impossible on a 
national scale to determine retention/attrition rates of 
doctoral students. 
Are those who do not complete the degree significant-
ly different from Ph.D. completers in ways that lead to 
their dropping out? Are they unable or unwilling to meet 
the academic challenges of a doctoral program? Are they 
unable to accept the professional socialization process of 
graduate training? Are they considered unqualified to 
enter the professional ranks? Or, after beginning prepa-
ration for them, have they lost interest in pursuing aca-
demic or research careers? If the answer is "yes" to 
these questions then the lost investment that they repre-
sent (total investment minus benefits accrued by individ-
uals, institution, and others while enrolled) is part of 
the assumed "cost" of graduate education (Berelson, 1960), 
and one solution would be improved admission screening. 
If, however, the answer is "no" it is incumbent on the 
institution, in particular, and the higher education sys-
tem, in general, to examine alternative reasons for attri-
tion and to develop interventions to increase the reten-
tion rate and reduce waste (Breneman, 1977; Girves, 
Wemmerus & Rice, 1986; Hauptman, 1986; Lunneborg & 
2 
Lunneborg, 1973). 
Three major obstacles to the study of doctoral attri-
tion are the basic problem of labeling and defining Ph.D. 
attrition, collecting and analyzing data, and factoring in 
student intentions. While the label, "dropout," may carry 
a negative connotation which is not intended in this 
study, its widespread use in the literature (Astin, 1972, 
1975; Bean, 1980, 1985; Pascarella, 1982b; Spady, 1970, 
1971; Tinto, 1975, 1982) and its descriptive, related 
term, "stopout" (student who temporarily leaves school and 
then returns), make it a better choice than alternatives 
such as non-completer, non-persister, attriter, etc. 
Therefore, the term "dropout" as used in this study de-
scribes those students who have discontinued their academ-
ic affiliation with a university before completion of the 
Ph.D. degree, and who have not transferred to a Ph.D. pro-
gram at another institution. 
Although the term dropout implies a permanent with-
drawal, it is conceivable that a dropout could return to 
complete the degree at some future time, thus adding to 
the margin of error in attrition research. Astin arti-
culated the problem this way: 
there can never be a wholly satisfactory def ini-
tion of the term "dropout" until all students 
either obtain their degrees or die without ob-
taining a degree; any former student can, in 
theory, go back to school at any time to com-
plete his degree (Astin, 1972, p.6). 
The term dropout is also usually distinguished from 
3 
dismissal. While students who are dismissed from doctoral 
programs are usually identifiable, distinguishing between 
students in good standing who voluntarily withdraw from 
borderline students who are encouraged to "withdraw" is 
much more difficult, and poses another type of research 
problem. The reasons for, and interventions to prevent, 
voluntary and involuntary attrition are distinctly differ-
ent. Although these types of withdrawals should be exam-
ined separately, identifying the "encouraged" student is 
difficult, and as yet, rarely attempted in the literature. 
In addition to the labeling problem, the study of 
doctoral attrition is further hampered by institutional 
record keeping practices which make identification and 
tracking of doctoral students difficult. In some cases 
doctoral students leave with a terminal master's degree 
and are not counted as dropouts. In other cases, students 
interested in earning the Ph.D. are initially labeled as 
master's students and are lost to Ph.D. attrition records 
if they leave with only the master's degree. Some stu-
dents who are only interested in the master's degree may 
enter as Ph.D. students to obtain preferable funding and 
teaching opportunities, and are incorrectly included as 
Ph.D. dropouts when they leave with the master's degree. 
Some institutions do not have degree program deadlines or 
do not require continuous registration of their students 
which makes distinguishing between dropouts and stopouts 
4 
virtually impossible. Still other institutions do not 
distinguish between master's and doctoral students in 
their databases. 
In addition to institutional barriers, studying doc-
toral attrition is hampered by different norms across 
academic disciplines. For example, the median number of 
years registered as a graduate student varies widely: 
arts and humanities, 8.5; business and management, 6.9; 
education, 8.1; engineering, 5.9; life sciences, 6.5 phys-
ical sciences, 6.1; social sciences, 7.4; and other pro-
fessional fields, 7.9 (National Research Council, 1990). 
In addition, the length of time used to complete the Ph.D. 
varies widely within the same discipline across institu-
tions (Baird, 1989; Breneman, 1977). Consequently, set-
ting realistic timeframes can be difficult, and the length 
of time needed firmly to establish dropout status may be 
prohibitive in longitudinal studies. 
Finally, considering the student's intention to com-
plete the degree is a factor that has yet to be considered 
in doctoral attrition studies, and one could argue that 
those who did not intend to finish the Ph.D. should not be 
considered dropouts when they leave the program (Tinto, 
1982, 1987). 
These barriers have limited interinstitutional re-
search and have encouraged researchers to focus their 
efforts instead, on single institutions, despite the lack 
5 
of generalizability inherent in such samples. These stud-
ies have sought to answer the question: Are dropouts 
different from Ph.D. completers; and if so, how? Inves-
tigators have applied many of the traditional variables 
linked with undergraduate success and failure (for exam-
ple: age, gender, grades, financial support, marital and 
parental status, race, and academic discipline) and their 
results are often inconclusive and contradictory. While 
these variables appear to contribute to and predict under-
graduate attrition through intervening variables related 
to academic and social integration (Spady, 1971; Tinto, 
1975, 1987), they may be inappropriate or insufficient for 
measuring and predicting professional socialization, which 
is considered to be a major task of the doctoral student 
(Girves & Wemmerus, 1988; Hobish, 1979; Katz & Hartnett, 
1976). 
In addition, the mutual selection process that takes 
place as students move up through the academic system 
tends to reduce the statistical variance in these tradi-
tional prediction variables. Consequently, their ability 
to discriminate between success and failure at the doctor-
al level may be diminished. How then, can success with 
the specialized academic tasks and the socialization pro-
cess of doctoral education be analyzed, monitored and 
predicted? 
The lack of consensus on the relationship of 
6 
demographic, achievement, and aptitude variables to doc-
toral attrition suggests the need to examine other factors 
(Breneman, 1977; Girves & Wemmerus, 1988; Jacks, et al., 
1983; Malaney, 1988; Sternberg, 1981). One such area of 
investigation is that of student personality variables. 
Although little research has been conducted correlating 
personality traits to doctoral program withdrawal, a few 
studies suggest this as a potentially rich source of in-
formation (Hobish, 1979; Lunneborg & Lunneborg, 1973; 
Miller, 1965, 1967). 
The selection of specific personality variables and 
measurement instruments for use in attrition research is 
subject to debate. However, the multi-faceted interaction 
of personality and the educational and social environments 
suggest the use of an integrated, interactive, theory-
based personality construct in the examination of the 
relationship of personality to doctoral attrition. 
Conceptual Framework for the Study 
Jung's (1921, 1971) concept of psychological type is 
selected for use in this study for several reasons. 
First, it is built upon a carefully conceived theory of 
personality first described by Jung and later expanded 
upon by Myers (1980a, 1980b) and others. Second, Jung's 
theory is a "psycho-social, transactional orientation, an 
emphasis on life-styles, human motivation, and value ori-
entations, and a concern with man's highest potentialities 
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as well as his present status" (Mogar, 1969, p.17). It 
recognizes both cognition and affect and strives to inte-
grate them, or define the barriers to integration 
(Frisbie, 1988; Krippner, 1983; Lynch, 1987). Consequent-
ly, it should capture the multi-dimensional and interac-
tional nature of the educational experience. Third, psy-
chological type can be measured by the Myers-Briggs Type 
Indicator (MBTI) which has been developed to categorize 
individuals on three dimensions directly described by Jung 
and on a fourth implied by him and expanded on by Myers 
(1976, 1980b). Fourth, it is appropriate for use in edu-
cation because it examines temperamental difference among 
normal people (Devito, 1986; Jensen & DiTiberio, 1984; 
Miller, 1967) and is relatively immune to faking (Miller, 
1965, 1967). Fifth, it can be used to describe cognitive 
or learning styles (Carey, et al., 1989; Carlson & Levy, 
1973; Ehrman & Oxford, 1988; Frisbie, 1988; Isaac, 1975; 
Jensen & DiTiberio, 1984; Jensen, 1987; Kilmann & Taylor, 
1974; Krippner, 1983; Lawrence, 1984; Mccaulley, 1990; 
Myers & Mccaulley, 1985; Nisbet, Ruble & Schurr, 1981; 
Schwieger, 1985). Sixth, it can be split into type pat-
terns for specific research purposes by examining isolated 
components which are theoretically relevant in the given 
context (Carlson & Levy, 1973; Macdaid, 1987; Mccaulley, 
1990). Lastly, personality type has been correlated with 
selection of college majors and careers and can be exam-
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ined in relation to the career training aspects of doctor-
al education (Golden & Provost, 1987; Kalsbeek, 1987; 
Mccaulley, 1976, 1990; Moore, 1984; Myers & Mccaulley, 
1985; Reynolds & Hope, 1970). 
According to Jung's (1921, 1971) theory of psycholog-
ical type, individuals exhibit basic and observable dif-
ferences in mental functioning. He describes three di-
chotomous personality dimensions that interact to produce 
distinct patterns of attitudes, perception and behavior--
all considered within the realm of normal. Jung called 
them Introversion-Extraversion, Intuition-Sensing, and 
Thinking-Feeling. Myers and Briggs added the Judging-
Perceiving dimension implied by Jung. These four bipolar 
dimension scores on the Myers-Briggs Type Indicator form a 
4 x 4 matrix resulting in 16 distinct personality types. 
Jung believed that individuals differ in how they 
perceive the world around them and how they judge or reach 
conclusions about what they perceive. His theory is based 
on the premise that individuals are capable of functioning 
at either pole of the four dimensions (although not at 
opposite poles of the same dimension at the same time) but 
that through genetic endowment and environmental interac-
tion individuals develop greater facility with and affini-
ty for one pole of each of the four dimensions. There-
fore, they develop characteristic attitudes and behaviors 
which Jung believed to be stable from late adolescence 
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through adulthood. The four dimensions are described in 
greater detail below. 
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1. Jung described two mutually exclusive ways of per-
ceiving. §ensing (S) is the term he used for liter-
ally perceiving information through the five senses 
to observe more fully and experience what is immedi-
ate and real. IBtuition (N) is the term used for 
insight beyond the observable reality of the informa-
tion or object. Myers (1980b) adds that iNtuition is 
"indirect perception by way of the unconscious, in-
corporating ideas or associations that the uncon-
scious tacks on to perceptions coming from outside" 
(p. 2) • 
2. Jung also described two mutually exclusive ways of 
judging, or reaching conclusions. ~hinking (T) is 
the term he used to describe a logical, impersonal, 
objective way of dealing with observations. zeeling 
(F), on the other hand, is a subjective appreciation 
for the relative values and merits of the issues 
based on personal and group norms. Myers and Mccaul-
ley (1985) conclude that Feeling directs "conscious 
mental activity toward •.• rational order according to 
harmony among subjective values" (p. 13). 
3. The major emphasis of Jung's Psychological Types 
(1921, 1971) is the description of the attitudes, or 
complementary orientations of ~xtraversion (E) and 
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~ntroversion (I). Myers and Mccaulley (1985) de-
scribe the difference: 
In the extraverted attitude, attention seems to 
flow out, or to be drawn out, to the objects and 
people of the environment. There is a desire to 
act on the environment, to affirm its impor-
tance, to increase its effect •••• In the intro-
verted attitude, energy is drawn from the envi-
ronment and consolidated within one's position. 
The main interests of the introvert are in the 
inner world of concepts and ideas (p. 13). 
4. Myers and Mccaulley (1985) expanded on Jung's implicit 
inclusion of a fourth dimension--orientation to the 
outer world. They use the terms ~udqinq (J) and 
Rerceivinq (P) to describe how individuals organize 
their mental functions, and to identify the dominant 
and auxiliary functions. Judging is used to describe 
concern for planning or organizing activities, for 
seeking closure, and for making decisions (either 
based on Thinking or Feeling). Perceiving is associ-
ated with an emphasis on curiosity, absorbing incoming 
information (either through Sensin~ or iNtuition), and 
with keeping options open. 
Purpose of the Study 
The study was designed to compare the patterns of per-
sonality types of Ph.D. completers and dropouts from se-
lected programs at a single university. It sought to 
answer the questions: Are certain types more likely to be 
completers? Are other types more likely to dropout? When 
examined with other variables does type increase the 
likelihood that a subject will be classified correctly as 
a completer or dropout? Will psychological type, as a 
construct, contribute to understanding the reasons for 
doctoral attrition? 
Recognizing the statistical limitations imposed by 
using a single institution population, external validity 
was sacrificed for the richness of data available from 
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this type of study. Although the results cannot be gener-
alized to other institutions, significant results from 
this study may suggest that type should be included in 
larger and broader studies of doctoral attrition. 
Research Questions 
This study seeks to answer the following questions. 
1. Are certain personality type composites dispropor-
tionately represented among Ph.D. completers and 
dropouts? 
2. Combined with other variables, do personality type 
continuous scores increase the likelihood of correctly 
classifying a subject as a Ph.D. completer or dropout? 
Significance of the Study 
At the conclusion of his lengthy review of the pub-
lished literature on graduate education, Malaney's (1988) 
first recommendation for future research was: 
More work needs to be done relating personality vari-
ables such as stamina or perseverance, will power, and 
motivation to success in graduate school. Given the 
extraordinary amounts of work and the time demands 
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placed on students, organizational ability might also 
prove to be an important predictor of success. The 
ability to interact positively with others, especially 
faculty, could also be an important factor (p. 442-
443). 
The MBTI is designed to capture these types of character-
istics. To the extent that it does so, the MBTI and psy-
chological type may contribute to an understanding of 
doctoral attrition. 
Although psychological type, in theory, is a stable 
and natural preference for perceiving the world and making 
judgments about what is observed, individuals can refine 
their preferences and strengthen their auxiliary func-
tions. Type is a set of characteristics which, when un-
derstood in context, can empower individuals in the tasks 
they undertake. Although it is not a substitute for aca-
demic aptitude or motivation, it can help students under-
stand their academic and social strengths and weaknesses 
and to maximize the former and minimize the latter. Un-
derstanding one's type is only half of the success equa-
tion, however. Individuals must understand the context in 
which they work in order to optimize their type pref erenc-
es. This study is a first attempt to identify the "type 
milieu" of doctoral programs in the medical sciences and 
the humanities. The type patterns of completers and drop-
outs suggest the kind of environment that future students 
will face. If such a milieu can be identified, students 
can make more informed decisions about undertaking the 
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program, and can prepare themselves better for the experi-
ence. If identifiable student type patterns can be de-
scribed, further research to identify faculty type pat-
terns would be warranted so that both major socializing 
groups can be considered in determining the program 
milieu. Similar studies at other institutions would fur-
ther enrich the literature on this topic. 
If psychological type is related to doctoral retention 
and attrition, it would be tempting to suggest that it be 
used as a screening criterion for admission to doctoral 
programs. Inclusion, rather than exclusion, however, is 
the focus of the educational theory behind psychological 
type. Exclusion based on type would not be in the best 
interest of either students or the academy. The academic 
enterprise is enriched by a multiplicity of points of view 
and methods of inquiry and interaction, some of which 
would be lost if selected types were screened out of doc-
toral education. 
Rather than screening out, awareness of type differ-
ences could help to make the environment more encouraging 
of, and appealing to individuals whose preferences for 
perceiving and judging are different from the majority of 
students. For example, faculty and research advisors 
could be trained to recognize type differences and to 
integrate a variety of teaching methodologies in the 
classroom and in individual tutorial sessions that will 
engage learners in the minority types as well as the 
majority. In addition, institutional support service 
staffs could provide tutoring that is geared toward indi-
vidual type preferences. 
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Speaking specifically of the sciences, Rowe (1978) 
suggests that making science education more appealing to a 
broader spectrum of personality types might induce more 
students to elect science and strive to excel in it. 
Limitations 
Using two samples of doctoral students in the medical 
science and humanities divisions of a private, midwestern, 
doctorate-granting university, this study sought to deter-
mine if psychological type (as measured by the MBTI) was 
associated with Ph.D. program completion or withdrawal. 
The scarce availability of data on doctoral attrition in 
general, and the generous access given to institutional 
data at the university under study, made the selection of 
a single population desirable. Since it was difficult to 
predict how many subjects would respond, and into which 
retention groups they would fall, the entire census of 441 
students was surveyed to maximize the subject pool. Cer-
tain limitations were expected as a result of this deci-
sion and they are discussed at greater length in subse-
quent chapters. The major limitation was to the external 
validity of the study. It is understood that the resul-
tant findings pertain only to the population investigated. 
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While one cannot assume that the results of this study can 
be generalized to other institutions or doctoral programs, 
it is hoped that the methodology will be replicated, and 
that the results will encourage more research on this 
topic. 
In addition to concerns about external validity, 
sample bias due to survey refusal was an issue. Fortu-
nately, an overall return rate of 56.24% helped to reduce 
the bias. The only variable which showed a disproportion-
ate representation was the retention grouping, with 86 
(73.50%) of the degree completers, and only 63 (38.41%) of 
the dropouts participating (similar return rates were 
found by Clewell, 1987; Girves & Wemmerus, 1988; and Val-
entine, 1987). 
The size of the subject pool and the restricted 
statistical power of the types of data available limited 
the strength of the results. However, careful selection 
of analytical tests helped to minimize this limitation. 
The topic of doctoral attrition is a timely, important 
and complex issue affected by, among other things, the 
personalities, values, attitudes, and aptitudes of stu-
dents and faculty, as well as by the job market, funding 
opportunities, and public opinion. This study has been 
undertaken to examine one aspect of this equation at the 
microcosmic level. 
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organization of the study 
This chapter discussed the need for the study of doc-
toral attrition and described some of the problems that 
interfere with such research. It included the conceptual 
framework for the present study; and concluded with the 
purpose, significance and limitations of the investiga-
tion. Chapter II will present a review of the literature 
that relates to the study of doctoral attrition and to the 
use of psychological type as a factor in academic success. 
The third chapter will describe the subjects and the 
methods of data collection and analysis, and will discuss 
the psychometric properties of the MBTI. Chapters IV and 
V provide the results of the data analyses in the medical 
sciences and the humanities, respectively. The distinc-
tiveness of the two divisions required separate analyses, 
and, coupled with the volume of data, necessitated the use 
of separate chapters. 
The sixth chapter summarizes and discusses the results 
of the study and offers conclusions and recommendations 
for educational policy and for future research. 
CHAPTER II 
REVIEW OF THE RELATED LITERATURE 
The review of the literature in this chapter is divided 
into three sections. First, research examining doctoral 
attrition patterns is presented to explore whether a problem 
exists, and to illustrate the extent of attrition, where 
possible. These studies demonstrate the range of results 
and variation in methodology found in the literature over 
the past 40 years. The trends revealed in these studies 
point to possible avenues for future research on doctoral 
attrition. They also illustrate how widely attrition rates 
vary among disciplines and within the same discipline at 
different institutions. Furthermore, they suggest pitfalls 
to avoid in future studies and underscore the need for 
systematic, longitudinal research on the subject. 
In the second section, the results of doctoral attri-
tion studies are grouped by major variables, summarized and 
compared. These results show that many of the factors that 
have been examined are correlated weakly, if at all, with 
doctoral attrition. They also reveal that the results of 
different investigators are often contradictory. 
Third, a review of the research examining the rela-
tionship between psychological type (as measured by the 
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Myers-Briggs Type Indicator) and faQtors related to academic 
success in higher education is included to support the 
premise that type is related to success in doctoral study. 
Doctoral Attrition Rates at Ainerican Universities 
While research on undergraduate attrition abounds 
(Anchors, et al., 1989; Astin, 1972, 1975; Bean, 1980, 1982, 
1983, 1985; Jackley, 1980;, Pantages & Creedon, 1978; Pasca-
rella, 1980, 1982a, 1982b, 1984; Sexton, 1965; Terenzini & 
Pascarella, 1980; Tinto, 1975, 1987), published research on 
doctoral student attrition has been relatively limited. 
Although the results of doctoral attrition research are 
often inconclusive or contradictory, the attrition rates and 
patterns that are identified are of concern to a growing 
number of scholars (Breneman, 1977; Malaney, 1988; Mooney, 
1968; Tinto, 1988; Valentine, 1987). As will be demon-
strated below, the term "attrition rate" is misleading in 
most of the studies cited because the timeframes used often 
do not allow enough time for all students to either complete 
the degree or permanently discontinue study. Hence, cur-
rently active students (whether officially enrolled or 
working on the degree outside the university) are not accu-
rately included in the attrition and retention rates, and 
have the potential for altering them appreciably. In addi-
tion, the problems regarding doctoral attrition research 
described in the previous chapter pertain in varying degrees 
to the studies cited. Despite these shortcomings, the 
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extant research can off er valuable information on trends in 
attrition and completion patterns, timeframes for analysis, 
and variables that warrant further study. 
Wright's (1964) eleven year longitudinal study of a 
random sample of 71 doctoral students who began their stud-
ies in the winter semester of 1951 at a large, major univer-
sity, reveals attrition rates of 70% in the humanities, 41% 
in the physical sciences, and 68% in the social sciences. 
Decker (1973) studied Ph.D. attrition in the Economics 
department at the University of California at Berkeley. Of 
473 students who entered the program between 1956 and 1965, 
32% had completed the degree by July 1, 1971. Nine percent 
were still in progress at that time. The remaining 59% 
failed to complete the degree. The range of years spent in 
the program covered from six years for the 1965 cohort, to 
15 years for the 1956 cohort. As mentioned above, the short 
timeframe for the later cohorts could distort attrition 
rates for this study. The aggregate analysis of all eleven 
cohorts makes it impossible to see if this is, in fact, the 
case. 
Berkeley students were also the subject of an unpub-
lished study conducted in 1966 by Stark (Breneman, 1970, 
p.8). He reported that the ninth year "success" rates by 
discipline, for the 1957 Berkeley Ph.D. cohort were 15% in 
English, 14% in political science, 29% in history, and 76% 
in chemistry. The official withdrawal rates (including 
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those withdrawing with or without the terminal master's 
degree) for these departments were: 82% in English, 80% in 
political science, 49% in history, and 22% in chemistry. 
The remaining students were still enrolled at the time of 
the study. 
Mooney's (1968) study of Ph.D. attrition among the 
1958-1960 cohorts of Woodrow Wilson Fellows across the 
country, also illustrates attrition by academic field. In 
the humanities 74.6% of the 1,363 fellows studied had not 
received the Ph.D. by 1966. Of 1282 fellows in the social 
sciences 70.8% were not yet graduated and 40.7% of the 805 
science fellows had not earned the doctorate. Students in 
this competitive scholarship program are not representative 
of the entire doctoral student population. However, like 
the Breneman study below, the nature of this sample (i.e., 
high achievers with full financial support for at least the 
first two years of their programs) suggests that their 
chances for success would be maximized. Nonetheless, their 
overall Ph.D. completion rate during the six-to-eight years 
covered in the study was only 34.4%, leading Mooney to 
conclude "there are obstacles in the way of acquiring a 
Ph.D. related to sex, field of study, and graduate school, 
etc., which are not easily overcome simply by injecting more 
money" (1968, p. 62). 
Breneman (1977) evaluated the Ford Foundation Graduate 
Program at ten American universities. Comparable attrition 
22 
data for the ten academic departments evaluated (English and 
American literature, romance languages, philosophy, German, 
classics, anthropology, sociology, economics, political 
science, and history) were available only from three of the 
ten institutions. The 1967 cohort of Ph.D. students sup-
ported by the Ford Foundation Graduate Program was examined 
eight years later. These data represent 100% of doctoral 
students at Yale and Stanford and 50% of those at Pennsylva-
nia. The percentages of the 905 students who had completed 
the degree after eight years were as follows: 46.3% at 
Yale, 36.1% at Stanford, and 34.1% at Pennsylvania. The 
percentages of students who had officially abandoned the 
degree (i.e., the minimum attrition rate) were: 23.2% at 
Yale, 34.7% at Stanford, and 47.3% at Pennsylvania. The 
percentages of students still enrolled or assumed still 
working on the degree after eight years were: 30.5% at 
Yale, 29.2% at Stanford, and 18.5% at Pennsylvania. Brack-
eting the possibilities, the actual attrition rates could 
range from 23.2 to 53.7% at Yale, 34.7 to 63.9% at Stanford, 
and 47.3% to 65.8% at Pennsylvania. The Ford Foundation 
Graduate Program was designed to financially support and 
programmatically encourage doctoral students to finish their 
degrees in four years. Consequently, these data are espe-
cially significant because they reflect eighth year attri-
tion rates of fully supported students in programs emphasiz-
ing a four-year time frame at three of the top ranked 
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graduate schools in the country. 
Naylor and Sanford (1982) examined Ph.D. retention at 
the University of North Carolina at Chapel Hill. Unlike 
other attrition studies, they followed each cohort of Ph.D. 
students entering the university since 1974. They recorded 
the number of students in each cohort who were in attendance 
each fall or who had graduated the previous year. This 
resulted in an annual, aggregate retention/attrition per-
centage for each year. Stopouts (students returning after a 
period of non-matriculation) were joined with their original 
cohorts upon their return to the university, and students 
who changed major fields after initial entry were considered 
dropouts of the first cohort and beginning members of the 
new cohort when the change was made. Students entering 
between 1974 and 1977 were selected from the study for this 
review because eleven years of data had been collected on 
them. Because these students were three years beyond their 
program deadline at year eleven, the eleven year non-
matriculation rates of these cohorts very accurately repre-
sents the actual number of dropouts, as opposed to reflect-
ing both dropouts and stopouts for currently active cohorts. 
The results of this study (see Table 1) reveal the 
percentages of students who did not return to the university 
each year. Since the university does not require continuous 
registration one should not conclude that non-returning 
students dropped out. On the contrary, the annual figures 
TABLE 1 
PERCENTAGE OF NON-RETURNING DOCTORAL STUDENTS BY COHORT 
UNIVERSITY OF NORTH CAROLINA AT CHAPEL HILL 
Number of Years in Program 
1 2 3 4 5 6 7 8 9 10 11 
1974 (n = 266) 
male 15.4 30.8 39.6 62.7 45.5 40.8 37.9 37.9 36.1 34.9 33.1 
female 11.3 30.9 36.1 51.5 46.4 40.2 39.2 34.0 32.0 30.9 29.9 
1975 (n = 258) 
male 22.8 31. 7 46.l 44.9 49.l 49.7 48.5 46.1 42.5 43.1 43.7 
female 18.7 24.2 39.6 46.2 42.9 38.5 40.7 36.5 36.3 35.2 33.0 
1976 (n = 225) 
male 17.6 29.1 35.9 38.5 43.3 41.9 37.2 37.2 34.5 33.8 33.8 
female 16.9 31.2 48.1 50.6 53.4 50.7 48.0 41.6 41.6 44.2 42.9 
1977 (n = 326) 
male 19.2 29.4 41. 6 50.0 52.4 52.8 50.0 49.1 45.8 44.4 44.4 
female 17.0 35.7 54.5 62.5 66.1 63.4 66.1 65.2 60.7 58.0 58.0 
Sources: Naylor, P.O. & Sanford, T.R. (1982). Intrainstitutional analysis of student 
retention across student levels. College and University, 57, 143-159, and personal !\.) 
""' communication, September 21, 1990. 
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indicate that some who had stopped out returned in the 
following years. This stopout pattern is shown in the 
steady rise in non-matriculation figures that peaked between 
the fourth and seventh years. In subsequent years as stop-
outs returned, the non-matriculation figures began to de-
cline slowly. The cohorts of 1974, 1975, and 1976 had 
similar patterns, resulting in attrition rates after 11 
years that range from 29.9% for women in the 1974 cohort to 
43.7% for men in the 1975 cohort. The eleven-year attrition 
rate for the 1977 cohort was 44.4% for men, and 58.0% for 
women. According to Sanford (telephone interview, 21 Sep-
tember 1990) the extremely high attrition rates of the 1977 
cohort are an anomaly. Subsequent cohorts have shown pat-
terns similar to those of the pre-1977 cohorts. These 
eleven-year figures are the closest to reflecting a true 
total attrition rate for Ph.D. students at this institution. 
As illustrated in studies cited below, attrition rates vary 
widely across the disciplines. Attrition rates by disci-
pline or division would have given a more useful picture of 
doctoral attrition at this institution. 
The value of this study clearly lies in its illustra-
tion of the fluctuation of student matriculation patterns at 
this institution. It suggests that short-term, "snapshot" 
studies that have been popular in the literature may not be 
an accurate representation of attrition. Even at an insti-
tution with a statutory time limit of eight years, the 
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completion rate continued to rise as much as 4.8% (1974 male 
cohort) up to three years after the deadline. 
In addition, Gunn and Sanford (1988) using follow-up 
data from the same study, found that doctoral students in 
more recent cohorts are staying enrolled for longer periods 
of time and are graduating at slower rates. This suggests 
that even longer timeframes may be needed to examine attri-
tion in the future. 
A similarly thorough longitudinal look at doctoral 
attrition was conducted by Duggan (1989) at Berkeley for all 
students entering between the fall of 1975 and the spring of 
1978. After 10-to-13 years, 1451 (42.13%) had dropped out, 
1788 (51.92%) had completed the Ph.D., and 205 (5.95%) were 
still working toward the degree. Of those who dropped out, 
1058 (72.91%) left within three years of beginning the 
program. The retention rates after at least ten years of 
study are listed in Table 2. 
While the three year milestone is useful in this study, 
annual milestones, such as used in the Naylor and Sanford 
(1982) study, would have enriched the data, given a fuller 
scope to the attrition pattern, and permitted comparison 
with the Naylor and Sanford data. 
A comparison of Stark's 1957 attrition rates at 
Berkeley (in Breneman, 1970) with Duggan's 1975 rates at the 
same institution would have been thought provoking for this 
review. Unfortunately, students in the stark study were 
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TABLE 2 
ATTRITION/RETENTION RATES 1975 - 1988 COHORTS: 
UNIVERSITY OF CALIFORNIA AT BERKELEY 
Dropouts Completers Active 
n % n % n % 
Arts, language & 
literature 274 (57.68) 147 (30.95) 54 (11.37) 
Biological science 83 (29.64) 192 (68.57) 5 (1.79) 
Engineering 280 (43.82) 346 (54.15) 13 (2.03) 
Natural resources 58 (34.12) 104 (61.18) 8 (4.71) 
Physical science 229 (31.80) 479 (66.53) 12 (1. 67) 
Professional 245 (49.30) 219 (44.06) 33 (6.64) 
Social science 282 (42.53) 301 (45.40) 80 (12.07) 
grouped by individual disciplines, as opposed to the Duggan 
study which examined students by groups of disciplines in 
academic divisions. Consequently, comparison of the attri-
tion rates from 1957 to 1975 at this institution is not 
possible. 
Girves and Wemmerus (1988) investigated successful and 
unsuccessful graduate students seven years after they en-
tered a major midwestern university in 1977. Their strati-
f ied random sample represented 12 colleges and 42 depart-
ments. A 59.1% return rate of deliverable mailed surveys 
yielded a sample number of 162 doctoral students and 324 
master's students, with slight over-representation by women 
and degree recipients. Of this sample 48% had not completed 
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their degrees after seven years. 
Girves, Wemmerus and Rice (1986) examined the records 
of a stratified random sample of 264 doctoral-level students 
at a major midwestern university. This sample represented 
42 departments in 12 colleges in the university. After 
seven years, 52% of the students sampled had not completed 
the Ph.D. Of this group 37% dropped out before the compre-
hensive examinations and 16% after examinations but before 
completing the dissertation. Attrition rates by area were: 
arts and humanities 70%: professionally-oriented programs 
53%; social/behavioral sciences and education 47%; and 
sciences 41%. 
Ott, Markewich and Ochsner (1984) studied doctoral 
attrition after five years of enrollment for students who 
began their program during the 1977 and 1978 academic years 
at the University of Maryland at College Park. The begin-
ning of the sixth year was selected for the "snapshot" 
because it is the point at which the registration status of 
doctoral students is terminated if they have not passed 
their qualifying examinations or received special permission 
for a program extension. As demonstrated in longer studies 
cited above, the five year deadline appears to be premature 
as a timeframe for studyin9 doctoral attrition, and these 
attrition rates may be underestimated. 
All of the studies cited above look at overall attri-
tion, three studies examined attrition after students 
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reached the candidacy stage. Looking at the 190 students 
who had attained doctoral candidacy in Education in the 1974 
to 1978 cohorts at the University of Washington, Mah (1986) 
reported a completion rate of 80.5% and an attrition rate of 
19.5%, eight to twelve years after reaching candidacy. 
Grissom (1985) looked at 256 students who had passed their 
qualifying examinations at West Texas State University 
between 1978 and 1980. By 1985, 74.2% of her subjects had 
completed the doctorate. In their stratified random sample 
representing 42 departments at a major midwestern universi-
ty, Girves, Wemmerus and Rice (1986) found that after seven 
years, 37% of their sample dropped out before the comprehen-
sive examinations and 16%, afterward. Forty-eight percent 
had completed the Ph.D. and the remaining students were 
still enrolled after seven years. Since these studies 
focused on students who withdrew after passing qualifying 
examinations, their results do not take into consideration 
the attrition of students before examinations and cannot be 
compared to overall attrition rates. However, they do 
illustrate a completion/attrition pattern for students who 
have reached the "All but Dissertation" (ABO) stage, and 
support the notion that attrition is more likely at the 
early stages of doctoral programs. 
In summary, the studies discussed above highlight the 
range of methodologies and results of doctoral attrition 
studies. There is no single, representative study to answer 
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the question "what percent of American doctoral students do 
not complete the Ph.D.?" The studies cited are merely 
pieces of the puzzle. Although the majority of the studies 
represent large research universities, the results are 
informative because most doctoral students are enrolled in 
such institutions (Katz & Hartnett, 1976; National Research 
council, 1989). In addition, many of the studies included 
in this review were conducted at prominent graduate schools 
that are favorably endowed in terms of federal funding, 
institutional resources, and faculty prestige. Despite 
these factors, attrition rates were not appreciably differ-
ent at these institutions. Consequently, it appears that 
these institutional characteristics have little impact on 
attrition (Breneman, 1977; Mooney, 1968; Sells, 1973). 
The studies cited above (see Table 3 and 4) exhibit 
noteworthy differences in non-completion rates among insti-
tutions and academic disciplines. It is difficult to know 
how much of the variance is attributable to differences in 
institutions and disciplines, and how much can be attributed 
to the different methodologies, student characteristics, and 
timeframes used. It should be noted that, according to the 
data collected from the National Research Council's national 
Survey of Earned Doctorates of 1987, the median number of 
years registered in pursuit of the doctorate was 7.2 for all 
academic fields combined (National Research Council, 1989). 
The shortest enrollment time was seen in engineering 
TABLE 3 
SUMMARY OF ATTRITION RESEARCH STUDIES (CHRONOLOGICAL BY COHORT YEAR) 
Non-
Cohort No. Yrs. Sample Completion 
Author Year University studied Subgroup Size Rate {%) 
Wright 1951 major, 11 humanities 20 70.0 
(1964) research social sciences 19 68.0 
physical sciences 32 41.0 
Decker8 1956-
{1973) 1965 UC, Berkeley 6-15 economics 473 59.0 
Stark 1957 UC, Berkeley 9 English 53 82.0 
(1966) political science 49 80.0 
history 48 49.0 
chemistry 51 22.0 
1954 UC, Berkeley 12 English 38 80.0 
political science 35 83.0 
history 26 81.0 
chemistry 35 23.0 
1951 UC, Berkeley 15 English 31 81.0 
political science 29 83.0 
history 33 67.0 
chemistry 28 14.0 
Mooney 1958- b 6-8 humanities 1363 74.6 
(1968) 1960 social sciences 1282 70.8 
science 805 40.8 
all 3450 65.6 
w 
I-' 
TABLE 3, 
Cohort No. Yrs. 
Author Year Universit~ Studied 
Cook & 1964- SUNY at 
Swanson ? Buffalo ? 
Breneman 1967 Yale8 8 
(1977) Stanford8 
Pennsylvania 
Sanford & 1974 N. Carolina 11 
Naylor8 Chapel Hill 
(1982; 1974 
telephone 1975 
interview, 
1990) 1975 
1976 
1976 
1977 
1977 
Duggan8 1975-77 Berkeley 10-13 
(1989) 
Continued. 
Subgrou12 
educational 
administration 
c 
men } 
women 
men } 
women 
men } 
women 
men } women 
arts & letters 
social sciences 
biological science 
natural resources 
engineering 
physical science 
professional 
Sample 
Size 
214 
354 
346 
205 
266 
258 
225 
326 
475 
301 
280 
170 
639 
720 
219 
Non-
Completion 
Rate 
43.0 
23.2 
34.7 
47.3 
33.1 
29.9 
43.7 
33.0 
33.8 
42.9 
44.4 
58.0 
69.0 
54.6 
31.4 
38.8 
45.8 
33.5 
55.9 
{:kl 
w 
N 
TABLE 3, continued. 
Cohort No. Yrs. 
Studied 
Non-
Sample Completion 
Author Year University Subgroup Size Rate C%l 
Girves & 
Wemmerus midwestern 
(1988) 1977 university 7 
sample of 42 
disciplines 162 52.0 
Girves, 1977 
Wemmerus & 
Rice (1986) 
Ott, et al. 1977-78 
(1984) 
midwestern 
university 
Maryland, 
College 
Park 
7 
5 
Note. a census of doctoral students. 
arts & humanities } 
professionally oriented 264 
beh. & soc. sciences 
science 
arts & humanities 163 
beh. & soc. sciences 261 
human & com. resources 493 
agric. & life science 161 
math, physical science, 
& engineering 271 
b All universities enrolling Woodrow Wilson Fellows. 
c English, romance languages, philosophy, German, classics, anthropology, 
sociology, economics, political science, history. 
70.0 
53.0 
47.0 
41. 0 
43.5 
40.0 
41.2 
47.8 
50.2 
w 
w 
34 
TABLE 4 
INSTITUTIONAL ATTRITION RATES BY ACADEMIC DIVISION 
Author 
Humanities 
Wright 
stark 
II 
II 
Mooney 
Duggan 
Girves, et al. 
Ott, et al. 
Cohort 
Year 
1951 
1957 
1954 
1951 
1958-60 
1975-77 
1977 
1977 
Years in 
Program 
11 
9 
12 
15 
6-8 
10-13 
7 
5 
Behavioral & Social Sciences 
wright 
Decker 
stark 
II 
II 
stark 
II 
II 
Mooney 
Cook & Swanson 
Duggan 
Girves, et al. 
Ott, et al. 
1951 
1956-65 
1951 
1954 
1957 
1951 
1954 
1957 
1958-60 
1964-? 
1975-77 
1977 
1977 
Physical and Life Sciences 
Wright 
stark 
II 
II 
Mooney 
Duggan 
II 
II 
" Girves, et al. 
Ott, et al. 
" 
1951 
1951 
1954 
1957 
1958-60 
1975-77 
" II 
II 
1977 
1977 
II 
11 
6-15 
15 
12 
9 
15 
12 
9 
6-8 
? 
10-13 
7 
5 
11 
15 
12 
9 
6-8 
10-13 
II 
" 
" 
7 
5 
" 
Subgroup Non-completion 
Rate % 
humanities 
English 
" 
·II 
humanities 
arts & letters 
arts & human. 
arts & human. 
social science 
economics 
political science 
" 
" history 
" II 
social science 
Educational Admin. 
social science 
social & beh. sc. 
beh. & social sc. 
physical science 
chemistry 
" 
" 
science 
biological science 
natural resources 
engineering 
physical science 
science 
agric. & life sc. 
math, phys. sc. & 
engineering 
70.0 
82.0 
80.0 
81. 0 
74.6 
69.0 
70.0 
43.5 
68.0 
59.0 
83.0 
83.0 
80.0 
67.0 
81. 0 
49.0 
70.8 
43.0 
54.6 
47.0 
40.0 
41. 0 
14.0 
23.0 
51. 0 
40.8 
31.4 
38.8 
45.8 
33.5 
41. 0 
47.8 
50.2 
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(5 .a years) and the longest was in the humanities (8.4 
years). The median years registered in the remaining divi-
sions were: physical sciences, 6.0; life sciences, 6.5; 
social sciences, 7.2; education, 7.9; and professional/ 
other, 7.2. In his study of doctoral completion time, 
Tuckman (1990) found that the distribution of completion 
times is relatively normal and thus the median (as well as 
the mean) accurately reflects the trends in completion time. 
consequently, half of the students take longer than these 
median times to complete the degree, and attrition studies 
that use even an eight year timeframe are probably over-
estimating attrition and under-estimating completion rates 
in some disciplines. It is possible, therefore, that the 
timeframes used in many of these studies may be distorting 
the findings and contributing to the confusion about actual 
attrition and retention rates. 
Doctoral Attrition Studies: The Variables Examined 
What factors contribute to doctoral attrition? Re-
searchers attempting to answer this question are met with a 
variety of methodological stumbling blocks. Problems with 
defining "dropout" for doctoral students, the length of 
doctoral programs, variability in the length of completion 
time by institution and discipline, differences in depart-
mental or institutional culture, and problems associated 
with measuring the multitude of factors related to Ph.D. 
completion are some of the major difficulties faced 
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by investigators. 
with varying degrees of success, a wide range of fac-
tors has been explored in the literature with a diversity of 
statistical methods. Most researchers have focused on 
academic, environmental, and/or demographic variables and 
their correlation with degree completion. The following 
section summarizes the findings of major doctoral attrition 
studies. In many investigations weak associations, or none 
at all, were found between variables and attrition. Some 
inconsistencies in the results of these studies can be 
explained by the differences in the number and types of 
variables examined, and the methodologies employed and 
timeframes used. In some cases, changes in public attitudes 
and policy regarding sexism, racism, and age discrimination 
during the time span of these studies may have mitigated the 
influence of gender, marital and parental status, race, and 
age in later studies. Also, changes in the military draft 
system, in the kind and amount of financial support from 
federal and private sources, and in the academic job market 
over the past 30 years, may have differentially influenced 
the impact these factors have had on attrition in different 
cohorts (Breneman, 1977). 
Student Grades and Academic Evaluation 
The search for reliable and valid retention/attrition 
variables continues to be an important task of graduate 
school admissions committees and professional testing 
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services. Elaborate entrance criteria often are employed to 
predict the future success of doctoral applicants in order 
to select only students who have the aptitude and motivation 
to complete the degree. In most cases, a strong emphasis is 
placed on undergraduate grades and standardized test scores 
(such as the Graduate Record Examination, GRE), in order to 
predict success. The ability of these variables to predict 
attrition, however, has been challenged by the following 
studies. 
In interviews conducted in his study of the Ford Foun-
dation Graduate Program, Breneman (1977) reports the "count-
less times ••. that we were told [by selected faculty and 
administrators at the ten prestigious universities studied] 
that the 'best' applicants are often disappointments, while 
the more marginal candidates for admission often turn out to 
be the best performers" (p. 95). 
In a similar vein, after his eleven-year study of 71 
randomly selected doctoral students from the 1951 cohort of 
a major research university, Wright (1964) concluded: 
nor was academic endowment much better as an indi-
cator of who would succeed on the doctoral level. 
Again, success was sometimes more apparent among 
persons showing characteristics opposite to those 
expected to lead to success •••• Occasionally, dif-
ferences appeared in the expected direction; but 
such differences are not large and all but one 
could have occurred through chance. (p. 81) 
Lunneborg and Lunneborg (1973) examined the records of 
123 psychology students who entered the University of Wash-
ington between 1963 and 1967. After four years, 35% of the 
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students had withdrawn from the program and 29% had complet-
ed the doctorate. None of the traditional admissions crite-
ria significantly correlated with the completion of the 
degree in four years (undergraduate junior-senior grades 
~ = .04, GRE verbal~= -.17, GRE quantitative~= -.06, GRE 
psychology~= .04, letters of recommendation~= -.06). 
Lunneborg and Lunneborg (1973) also found that first 
year graduate grades were not related significantly to 
completing the doctorate in four years(~= .15). In con-
trast, first year faculty evaluations of students were cor-
related significantly with four year completion for the 56 
students for whom such information was available(~= .48). 
One possible explanation for this finding is the assumption 
that faculty consider a wider range of factors, both con-
sciously and subconsciously, and thus increase the accuracy 
of their judgment. It is also possible that a subjective 
element of their evaluation influences how they treat, 
evaluate, or assist students in academic requirements and 
professional socialization thereafter. These presupposi-
tions lend strength to the notion that factors (perhaps 
personality traits) other than just the ability to earn good 
grades in coursework, are necessary for doctoral success. 
Although Lunneborg and Lunneborg (1973) examined doc-
toral study attrition in psychology, they did not study 
withdrawal as a dependent variable. Instead, they focused 
on degree completion in four years and did not separate the 
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withdrawn students from the continuing students. This is a 
major weakness in the study because, although undergraduate 
and graduate grades may not predict completion in four years 
they may have been correlated with withdrawal. In addition, 
the four-year timeframe, as mentioned above, is probably too 
short to measure doctoral attrition accurately. Student 
grades may have been a better predictor of degree success if 
the cohort had been examined 10 or 12 years after initial 
enrollment. 
In his summary of 43 correlation studies conducted 
between 1952 and 1972, Willingham (1974) concluded that 
while the undergraduate grade point average is a moderately 
good predictor of graduate grade point average (median 
validity coefficient= .31), it is a poor predictor of Ph.D. 
completion (.14). Likewise, GRE scores were not strongly 
correlated with graduate grades (verbal = .24, quantitative 
= .23, advanced = .30, composite = .33) or degree completion 
(verbal = .18, quantitative = .26, advanced = .35, composite 
= .31). He did find a weighted composite score, using 
undergraduate grade point average and one or more GRE 
scores, to yield validity coefficients of .45 (graduate 
grade point average) and .40 (Ph.D. completion). He con-
cluded that alternate prediction strategies are needed to 
reflect the variety of training programs which are "charac-
terized by multiple criteria of success that may not be 
highly related to one another and that may depend upon 
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different abilities" (p. 277). 
Cook and Swanson (1978) studied the 214 doctoral stu-
dents admitted to the Department of Educational Administra-
tion at the state University of New York (SUNY) at Buffalo 
since 1964. They found that 57% of the students graduated. 
Their path analysis showed that undergraduate grades and 
admission test scores were not very strong predictors of 
graduation. They attributed this finding to the fact that 
these factors were admission criteria and, therefore, the 
distributions were skewed toward higher grades and scores. 
They did find, however, that grades earned in the core 
courses were strong and positive predictors of graduation. 
Grissom (1985) also found no significant difference in 
GRE scores (verbal, quantitative, or total) between Ph.D. 
degree completers and dropouts in her study of the 265 
doctoral candidates in the College of Education at North 
Texas State University who passed their qualifying examina-
tions between 1878 and 1980. 
In their 1988 study of 162 doctoral students at a major 
midwestern university, Girves and Wemmerus used path analy-
sis in a test of their two-stage empirical model of graduate 
degree progress. They concluded that graduate grades did 
not contribute significantly to doctoral degree progress 
over and above the first stage variables, although they were 
the strongest predictor of success at the master's level 
(sR2 = .06, F(l,317) = 28.43, R < .01). They did find 
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significant correlation in the doctoral sample between 
graduate grades and the intervening variables "departmental 
and student characteristics." Additionally, this study 
found that students' backgrounds and academic disciplines 
were related to grades (sR2 = .14 and sR2 = .08, respective-
ly, R < .01). However, grades subsequently were not related 
to degree progress. 
The authors point out the limited range of graduate 
grade point averages and the ungraded nature of doctoral 
work beyond the candidacy examination as major reasons for a 
lack of correlation. Since a correlation has been found 
between grades and degree completion at the undergraduate 
(Bean, 1980; Tinto, 1975) and master's level (Girves & 
Wemmerus, 1988), their findings (and those of Willingham, 
1974) suggest that the aptitude and skills necessary for 
success in passing coursework and earning high grades may 
not be sufficient to complete successfully the academic 
tasks which distinguish doctoral education, i.e., candidacy 
examinations and the dissertation. This lends support to an 
examination of factors such as scholarship or research 
potential, personality, and professional socialization that 
play an important role beyond doctoral coursework. 
Mooney (1968) used two different criteria for academic 
achievement in his study of Woodrow Wilson Fellows. Since 
the subjects were, by definition, a highly selective group, 
there was an implicit control for quality. For example, 44% 
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of the 3,542 fellows had been elected to Phi Beta Kappa as 
undergraduates. Using the Phi Beta Kappa membership as an 
additional achievement criterion, Mooney found that 45% of 
the male Phi Beta Kappas had earned the doctorate after six-
to-eight years, and only 34% of those not elected to Phi 
Beta Kappa had done so. Likewise, 20% of the female Phi 
Beta Kappas had finished, and only 11% of those not elected 
to Phi Beta Kappa had done so. 
Mooney also used academic reputation of undergraduate 
institutions to examine degree completion rates. He found 
that 48% of the males who had attended "the most selective" 
undergraduate institutions (based on Cass and Birnbaum's 
ranking of admission requirements) finished the Ph.D., and 
only 36% of those who attended "selective" colleges fin-
ished. Likewise for women, 26% from "the most selective" 
colleges finished, and only 9% from "selective" colleges 
completed the Ph.D. By measuring these characteristics on 
national scales, rather than institutionally based scales 
such as grades and class rank, these findings suggest that 
the academic orientation of the undergraduate experience (as 
expected in an institution with a student body that has met 
high admission standards), may positively be related to 
doctorate completion. 
In contrast, Wright's (1964) study of 71 randomly 
selected doctoral students at a major research university 
found that "students from the top ranking colleges (Knapp 
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and Greenbaum's index of 'productivity of scholars') were 
not significantly more successful than those from the other 
ranks. The difference in findings between these studies may 
be due to the difference in the unit of analysis between the 
two ranking systems, i.e., student admission requirements in 
the Mooney study, and faculty productivity in the Wright 
study. 
Financial Support/Financial Need 
Comparison of degree completion rates of fully support-
ed doctoral students is a straightforward way of measuring 
the correlation of financial aid to degree completion. If 
all students were financially supported in equal measure one 
could conclude the lack of financial aid would not be a 
major factor in attrition. In his evaluation of the Ford 
Foundation Graduate Program, Breneman (1977) examined com-
pletion and attrition rates for the 1967 cohorts in 10 
humanities and social science disciplines at highly ranked 
American universities (see Table 5). Students in the pro-
gram were fully supported according to guidelines of the 
NDEA Title IV program. Despite this fact, Breneman conclud-
ed, "median time to degree and attrition rates were not 
appreciably lowered for these cohorts" (p. 90). 
A similar study of a select group of fully funded 
students was conducted by Mooney in 1968. He studied Wood-
row Wilson Fellows from the doctoral cohorts entering more 
than 40 universities between 1958 and 1960. Of the 1282 
TABLE 5 
Ford Foundation Program Attrition Rates 
1967 Entering Cohort Examined Eight Years Later 
% Ph.D.s % Still % With- Maximum 
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university n Earned Pursuing drawn Attrition 
Yale 354 46.33 30.11 23.16 53.67% 
stanf ord 346 36.10 29.19 34.70 63.89% 
Penn. 205 34.15 18.54 47.32 65.86% 
source: Breneman, 1977. 
fellows in the social sciences, only 29.2% had completed the 
degree by 1966. In the humanities 24.5% of the 1,363 fel-
lows had completed, and 59.2% of the 805 science fellows had 
completed the degree. Although the completion rates may be 
minimized by the relatively short timeframe of the studies, 
the completion rates of these two studies reveal that de-
spite the maximum financial support available to the best 
students at the best universities during these time periods, 
a large number of students did not complete their degrees. 
The authors of these two studies conclude that the 
differential attrition rates of fully funded students across 
disciplines indicate that the problem of doctoral attrition 
can be attributed to other factors and cannot be overcome 
merely by offering more financial assistance to students. 
Likewise, in a test of their Ph.D. degree progress 
model, Girves and Wemmerus (1988) found that having received 
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no financial help and being worried about finances were 
unrelated to doctoral degree progress in their sample of 162 
doctoral students at a midwestern university. They found 
that "none of the financial support variables was related to 
degree progress .•• when department and student characteris-
tics and perception of the faculty were in the model" ( p. 
32). However, financial support was associated with in-
volvement in one's program, and involvement was associated 
with degree progress. This likely was due to the benefits 
associated with being a teaching or research assistant, 
which in addition to providing income, usually gives stu-
dents valuable experience and greater opportunities to 
interact with the faculty. 
In another study Girves, Wemmerus and Rice (1986) used 
BMDP4F Log Linear Analysis to look at the relationship 
between degree completion and financial support (defined as 
having an assistantship, fellowship or traineeship at any 
time between entry and the year of the general examination) 
for 264 doctoral students entering a major midwestern uni-
versity in 1977. In their examination of the log-linear 
parameters, the authors found that students supported ac-
cording to their definition were less likely to withdraw 
before the qualifying examinations (L = -.96, ~ = -7.18, 
R < .01). They were more likely than nonsupported students 
·to have completed qualifying examinations and to be still 
working on the dissertation (L = .53, ~ = 3.54, R < .01), 
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and to have completed the doctorate (L = .42, ~ = 3.77, 
R < .01). sixty-two percent of the supported students 
completed their degrees during the study period. Only 29% 
of the nonsupported students completed. The authors also 
noted that financial support does not interact with gender, 
ethnic background, or discipline to predict degree progress. 
An important distinction between this study and the 
Mooney and Breneman studies mentioned previously is the 
difference in definition of financial support. While the 
first two groups received four years of educational grants 
funded by federal programs with no departmental service 
required, financial support in the latter group consisted of 
any assistantships, fellowships, and traineeships, which 
probably required some teaching or research. Girves, 
Wemmerus, and Rice (1986) postulate that the financial 
support examined in their study may have acted as a proxy 
for teaching or research experience. That experience, they 
suggest, may have acted as an intervening variable for 
"involvement" or "socializing activities," rather than being 
a direct predictor itself. This would support the findings 
of the Girves and Wemmerus (1988) study mentioned above. 
Girves, Wemmerus and Rice also indicate that factors such as 
"the lack of competing employment commitments outside the 
university, or the lack of worry about finances" may explain 
these results (p. 18). 
In contrast, Stark's unpublished 1967 study on 
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attrition and retention in graduate programs at the Univer-
sity of California at Berkeley (in Selmon, 1976) concluded 
that there is a significant relationship between financial 
aid and lower attrition rates. Stark found that 90% of 
chemistry students and only 33% of students in English, 
history and political science received financial aid through 
teaching or research assistantships. Since chemistry stu-
dents had a much higher completion rate, stark concluded 
that "if you support an historian as well as you support a 
chemist, he is as likely as the chemist to succeed in gradu-
ate school. Or, conversely, if you starve a chemist the way 
most students in English are starved (and also deny him the 
learning experience provided by a research assistantship) 
the chemist turns out to be as likely as the English student 
to become a graduate school dropout" (pp. 15-16). The 
strong evidence for different retention rates between the 
sciences and the humanities, however, raises questions about 
·Stark's conclusion that funding differences were the cause 
of differential retention rates in his study. 
Valentine (1987) studied 254 recipients of the Doctor 
of Education degree and 287 dropouts from the College of 
Human Resources and Education at West Virginia University. 
Using Chi Square or exact probabilities analyses, she found 
that two financial support factors were related significant-
ly to degree completion (R > .05). She described them as 
"higher financial subsistence level, (and) different sources 
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of financial subsidy, primarily assistantships" (p.4). In 
contrast, she found that "second and third sources of finan-
cial subsidy" were not significant in explaining attrition 
or retention. 
cook and Swanson (1978) support the importance of 
assistantships in doctoral degree completion. Their path 
analysis study of 214 Educational Administration students at 
SUNY-Buffalo found that the assistantship variable was a 
very strong predictor of graduation. 
Case studies of doctoral dropouts conducted in 1980 
off er a different approach to studying the impact of the 
financial status of students. As a result of their inter-
views with 25 doctoral candidates who had completed "all but 
the dissertation" (ABD), Jacks, Chubin, Porter, and Connolly 
(1983) reported that 44% of those interviewed reported 
financial difficulty as a reason for withdrawing from their 
programs. With "poor working relationship with advisor/ 
committee" financial difficulty was the most often cited 
reason. Taken on face value these results support the 
common assumption that lack of sufficient financial support 
is a major factor in doctoral attrition. 
Serious methodological shortcomings urge caution with 
these results, however. Jacks, et al., used a nonrandomly 
selected sample of students who represented 18 science 
departments in 15 universities. The sample was 85% male. 
The authors' "narrative portrait" includes reasons for 
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leaving, impact of leaving on the students, and student 
reported assessment of the value of the Ph.D. The results 
of this study are limited by the sample bias, sample size, 
lack of matched set of Ph.D. completers, lack of indication 
of strength of reasons for leaving, self reporting nature of 
the answers, and ten year time lapse. 
The results of this study, however, point to an impor-
tant distinction between financial support and financial 
difficulty. The variable "financial support" (as usually 
measured by assistantship stipends, tuition waivers, etc.) 
may not adequately tap the variable "perceived financial 
difficulty" of students. The real issue may be the discrep-
ancy between financial resources and needs (or wants) of the 
student and/or the student's dependents. In addition, as 
noted above, the lack of financial support may also indicate 
a lack of general support for the student on the part of the 
department. 
Wright (1964) found that being "financially comfort-
able" at the beginning of their doctoral programs was not a 
distinguishing factor between Ph.D. completers and dropouts 
in his interview study of 71 doctoral students in 1951. 
Wright cautions, however, that information on the subsequent 
living conditions of his subjects was unavailable and could 
have played a role ultimately. 
In summary, the conflicting studies on the impact of 
financial support on doctorate completion may result from 
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the multiple roles that support plays in the academic life 
of doctoral students. Salmon describes the major effect of 
support on students as being: the sheer value of the dol-
lars, the "clear indication that groups within the universi-
ty (professors and administrators) deem them a worthy in-
vestment," and the associated contact with the faculty 
(Solmon, 1976, p. 84). Girves, Wemmerus, and Rice (1986) 
suggest that financial assistance may be a proxy for active 
participation in professional socialization activities. 
since varying types of support (e.g., teaching assistant-
ships, research assistantships, fellowships, and loans) lead 
to unique opportunities for participation and distinct types 
of faculty interaction, the benefits of financial support 
would be felt differently by students, and influence their 
degree progress in diverse ways. 
Marital Status/Parental Status 
The percentage of female students who are married 
during their doctoral study appears to have increased over 
the past 30 years (Berg & Ferber, 1983; Ferber & Huber, 
1979). This shift, or the factors that have made it possi-
ble for more married women to attend graduate school, also 
may contribute to the following contradictory results of 
research related to doctoral attrition. 
Patterson and Sells (1973), in their study of the 
effect of marriage and parenthood on male and female gradu-
ate students at Berkeley, looked at the number of hours 
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spent on household duties. They found: 
if a woman was married but had no children she spent 
fifty hours a week on household chores. If she was 
married with children she spent sixty hours on house-
hold duties. Single men and women, on the other hand, 
spent about fifteen to twenty hours on household work a 
week. Married men, including those with children, 
devoted less than ten hours a week to housework. (in 
Solmon, 1976, p. 17) 
They concluded that marital and family status were therefore 
good predictors of doctoral attrition for women. 
In her secondary analysis of Mooney's 1966 study of 
Woodrow Wilson fellows who entered graduate school between 
1958 and 1963, Sells (1973) found that parenthood had a 
significant (R < .05) negative effect on female students and 
no effect on male students. She found that in the humani-
ties only 64% of the women without children dropped out, 
whereas 77% with children had done so. Childless women in 
the social sciences had a 63% attrition rate and women with 
children had a 74% attrition rate, and childless women in 
the physical sciences had a 49% attrition rate while women 
with children in this field had an 80% attrition rate. 
In their interviews of ABDs, Jacks et al. (1983) found 
that 24% of the sample gave "family demands" as a reason for 
leaving their doctoral programs. It should be noted that it 
is possible that this finding may be due to the social 
acceptability of this response in an interview situation, 
and to the fact that "family demands" also included caring 
for parents as well as small children. In addition, this 
response rate may only be representative of male students, 
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since the sample was 85% male. 
contradictory results were found by Knox (1970). She 
studied 593 psychology students who began their programs 
between 1955 and 1964 at one of four southern universities. 
she found that married students were more likely to complete 
the Ph.D. (X2 = 17.62, R < .01) but marital status was not 
significantly related to the time spent earning the degree 
(I'.pt, = -.101, df = 141). 
Likewise, Lunneborg and Lunneborg (1973) found a posi-
tive correlation between the marital and parental status of 
123 male and female psychology students and completion of 
the Ph.D. in four years(~= .24, R < .05). Those who were 
married with children were more likely than single or mar-
ried students without children to finish the degree in that 
period of time. 
Finally, in his study of 239 doctoral students in two, 
large, urban private schools of education during the period 
1963-1966, Hobish (1979) found no significant difference 
between Ph.D.s and ABDs regarding marital status or family 
size. Girves and Wemmerus (1988) also found no simple 
correlation between degree progress and "couple status" or 
"couple status changed." When other student characteristics 
were controlled, being a parent had no significant effect on 
degree progress or the intervening variables. 
Valentine's (1987) univariate study of graduates and 
dropouts from the College of Human Resources and Education 
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at· west Virginia University concluded that marital status 
and the number of dependent children were not significantly 
related to degree completion. Likewise, Cook and Swanson 
(1978) analyzed marital status separately from their path 
analysis and found that it did not have a strong relation-
ship with graduation. 
Obviously, the impact of marital and parental status on 
doctoral attrition has yet to be conclusively determined. 
Changes in social attitudes regarding parenting roles, the 
availability of day care and financial aid, and the in-
creased number of married women in graduate school may 
contribute to the differing results of these studies. 
Age 
Contradictions in the research literature are also 
found regarding the variable "age." In their 1984 BMDP4F 
legit analysis of graduate student attrition, Ott, 
Markewich, and Ochsner found that age and all of the inter-
actions involving this variable were not significant predic-
tors of retention after the fifth year, for the 1349 doctor-
al students who began their studies at the University of 
Maryland at College Park in 1977 and 1978. Valentine (1987) 
also found no relationship between age (either at the begin-
ning or termination of the program) and degree completion in 
her univariate analysis of 398 students at West Virginia 
University. Girves and Wemmerus (1988) also did not find a 
simple correlation of age with degree progress in their 
study of 162 doctoral students entering a major midwestern 
university in 1977. 
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In contrast, Wright (1964) found that age was inversely 
related to doctorate completion in his eleven-year study of 
71 students in the 1951 cohort at a major research universi-
ty. His results are corroborated by Cook and Swanson (1978) 
who found that age had a relatively strong and negative 
predictive effect on graduation in their path analysis of 
attrition among the 214 Educational Administration students 
at SUNY-Buffalo in the mid-1960s to mid-1970s. 
Lunneborg and Lunneborg (1973) found the opposite 
results, however. They concluded that age was positively 
correlated with completion of the doctorate in four years 
for the psychology students beginning their programs between 
1963 and 1966 at the University of Washington (I: = .25, 
R < .05, gf =121). This finding may be caused by the 
interaction of age with the variables "master's degree on 
entry" and marital and parental status, however. Age corre-
lated with "masters degree on entry" (!: = .34, R < .05, 
df = 121) and with parental status (I:= .24, R < .05). 
Since students with a master's degree on entry presumably 
would be older than those who entered the program directly 
from college, age may act as a proxy for Master's degree on 
entry. This may also hold true for marital and parental 
status. The intercorrelation between age and master's 
degree on entry (!: = .45) and between age and marital status 
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(~ = .47) support this notion. 
Knox's (1970) study of southern psychology students 
supports the interaction of age and the prior completion of 
a master's degree. Upon initial inspection, age was weakly, 
but significantly related to degree completion (!1:ib = -.114, 
df = 511, R = .01). However, after controlling for a prior 
master's degree, age was not significant. 
Examined in a slightly different way, the variable age 
may be a proxy for the impact of time lapse between bachel-
or's degree completion and commencement of the doctorate. 
Decker (1973) studied 401 doctoral students in economics at 
Berkeley who began their programs between 1956 and 1965. He 
concluded that, compared to a 33% completion rate for the 
total sample, 38% of those who started the doctorate within 
two years of receiving the bachelor's degree completed the 
doctorate. Only 24% of those who started after two years 
time lapse were successful. Those starting after 10 years 
had a completion rate of 18%. It is interesting to note 
that students starting their doctoral programs directly 
after undergraduate study had a completion rate of only 34% 
compared to 45% for a one year lapse and 41% for a two year 
lapse. The author did not indicate in what activities the 
students were engaged during the one or two years before 
entering their Ph.D. program. If that time were spent 
earning a Master's degree, however, it would support the 
conclusion drawn by Lunneborg and Lunneborg (1973) and Knox 
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(1970) that a Master's at entry is correlated with complet-
ing the doctorate in four years (~ = .34, R < .05, df =121). 
Race 
Although a great deal has been written on minority 
student participation in higher education (Astin, 1982; 
Thomas, 1981) and the literature on minorities in graduate 
education is growing (Clewell, 1987; National Board of 
Graduate Education, 1976; Nettles, 1990) most studies focus 
on access to education and the experience of students in the 
academic setting. Very little research has been conducted 
on the attrition rates of minority doctoral students. This 
is due in part to the small number of minority students at 
the doctoral level (Girves & Wemmerus, 1988; Girves, Wemmer-
us, & Rice, 1986; Ott, Markewich, & Ochsner, 1984) coupled 
with their relatively recent emergence in doctoral education 
(Hauptman, 1986). 
The few studies that have been published recently 
suggest that minority status is either unrelated to, or 
positively related to Ph.D. completion. For example, Ott, 
Markewich, and Ochsner (1984) found no significant differ-
ence in the predicted retention rates among racial groups or 
foreign students at either the master's or doctoral level. 
Girves and Wemmerus (1988) found that the percentage of 
minority students enrolled was also unrelated to degree 
progress. In addition, Valentine (1987) found that race was 
not significantly related to degree completion (R < .05) in 
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her univariate study of education students at West Virginia 
University. 
Girves, Wemmerus and Rice (1986) concluded that al-
though it was statistically significant, ethnicity was not a 
strong predictor of degree progress. They found that it 
only made a difference when all other variables in their 
model were controlled. 
Naylor and Sanford (1982), on the other hand, show 
evidence that black students have equal or lower attrition 
rates than whites or other groups. They found that after 
eight years, the Ph.D. attrition rate for black students at 
the University of North Carolina at Chapel Hill was 27.3% 
for those entering in 1974, and 33.3% in 1975. Comparable 
percentages for white and "other" students are: white 36.1% 
and 43.3%; and others 41.0% and 43.5% (personal correspon-
dence, 1984). The authors did not include the size of each 
ethnic subgroup or test the statistical significance of 
their findings, however. The impact of their conclusion 
that blacks are more likely to complete the doctorate at 
Chapel Hill may be mitigated if their sample of black stu-
dents was small. Furthermore, the use of a single institu-
tion in this study warrants the use of caution in generaliz-
ing these data. 
Clearly, more research needs to be conducted to deter-
mine the extent of doctoral attrition among ethnic groups 
and factors associated with attrition. 
58 
Gender 
Like the variables mentioned above, the influence of 
gender on completion of the doctorate is inconclusive. 
studies can be found to support positive, negative and no 
correlation between gender and doctoral attrition. In her 
1973 interpretation of data from Mooney's study of Woodrow 
Wilson fellows, Sells determined that after eight years, 64% 
of the women and only 44% of the men had dropped out, a 
statistically significant difference of 20 percentage points 
(Epsilon= 20, R < .05). 
In a study of economics doctoral students who began 
their studies at Berkeley between 1956 and 1965, Decker 
(1973) found that 34% of the men and 19% of the women com-
pleted their degrees, a statistically significant difference 
(R < .05). Lunneborg and Lunneborg (1973) also found dif-
ferential dropout rates between male and female psychology 
doctoral students in the cohorts entering between 1963 and 
1967 at the University of Washington. After four years, 50% 
of the women had withdrawn and only 28% of the men had done 
so. Half of the male dropouts (n = 12) left because they 
had not made satisfactory academic progress; only 31% of the 
females (n = 6) left for this reason. This distinction is 
an important one which is usually not considered in attri-
tion studies because of the difficulty in distinguishing 
between voluntary withdrawal and subtle departmental persua-
sion to do so. This study suggests that women leave 
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doctoral study more often for reasons not directly related 
to their academic ability. 
In his 1967 study of doctoral attrition at Berkeley, 
stark described "the almost total failure of the [English, 
history, and political science] departments to get their 
female students through to the doctorate." He added, "the 
fact that chemistry got 31% of its women through seems a 
stunning accomplishment" (Selmon, 1976, p. 15). 
Harris (1970) points out the fact that since attrition 
rates for both males and females are higher in the humani-
ties and social sciences than in the physical sciences, and 
"since women are more often found in the former two fields, 
their overall attrition rate is higher than that of men, but 
when the figures are compared by field, the differences are 
small" (p. 286). 
Berg and Ferber (1983) studied graduate students who 
entered the University of Illinois at Urbana-Champaign 
between 1968 and 1975. Although they found no difference in 
attrition rates between male and female master's degree 
students or doctoral students in departments where "the 
master's level degree confers full professional stature," 
they did find a difference in departments where the Ph.D. is 
the expected terminal degree (p. 636). In these departments 
46% of the men and 72% of the women left the university 
before completing the Ph.D. (either with or without the 
terminal master's degree). This study assumed that all 
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students in the traditional doctoral disciplines were, in 
fact, pursuing the Ph.D. and should be considered dropouts 
if they left with a terminal master's degree. Since women 
are more likely to pursue a terminal master's degree in 
general (Creager, 1971; Hauptman, 1986), and they represent-
ed a larger proportion of students in the master's degree 
programs in their own study, the disproportionately large 
number of women Ph.D. "dropouts" may be overstated. 
Berg and Ferber (1983) postulate that "choice of field 
is a large component of the variance in achievement" since 
only 30% of the women (as opposed to 59% of the men) were in 
the physical and biological sciences which showed a rate of 
58% completed or still active (p. 642). Conversely, 42% of 
the women and only 18% of the men were enrolled in the field 
of education which showed a 19% overall completion/still 
active rate. In addition to differences in persistence 
across disciplines Berg and Ferber showed a differential 
rate within disciplines. In the physical and biological 
sciences 63% of the men and only 41% of the women had earned 
the Ph.D. or were still enrolled in 1979. In corresponding 
education departments only 7% of the men and 27% of the 
women were in this category. 
In general, their study found that despite different 
attrition rates, men and women had equal success with earn-
ing good grades, assistantships and fellowships, and mas-
ter's degrees. Their levels of satisfaction and opinions on 
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the perceived problems with graduate school were also simi-
lar. 
In their five-variable logit analysis, Girves, Wenunerus 
and Rice (1986) found gender differences at two of three 
doctoral milestones. They found that men were more likely 
than women to complete the doctorate (Lambda = .25, ~ = 
2.69, R < .01) and that women were more likely to have com-
pleted their general examinations (Lambda = .25, ~ = 2.02, 
2 < .05), but not complete the doctorate (Lambda= -.25, 
~ = -.269, R < .01). They found no gender difference among 
students withdrawing before the general examinations and 
they found that gender did not interact with other factors. 
They concluded that women appear to be delayed at the dis-
sertation stage. 
In contrast to the studies above, some recent studies 
show no significant correlation between gender and degree 
completion. Matchett•s (1988) study of 523 students begin-
ning graduate work at New Mexico State University between 
1979 and 1981 concluded that the "gender effect observed in 
the groups receiving master's degrees was essentially absent 
in the doctoral groups" (p. 46). Likewise, in their path 
analysis study of graduate student degree progress, Girves 
and Wenunerus (1988) found that gender was unrelated to 
degree progress using simple correlation (~ = -.10) for the 
162 doctoral students studied. The authors suggest that 
analyzing for interaction effects using logit analysis may 
show a significant relationship between these two factors 
although that was not the case in the following study. 
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BMDP4F logit analysis was used by Ott, Markewich, and 
Ochsner (1984) in their study of graduate student retention 
after five years at the University of Maryland at College 
Park. In their sample of 1349 doctoral students entering 
between 1977 and 1979 they found that the Lambda coeff i-
cients for gender were not significantly different from 
zero. Thus they concluded that the predicted retention 
rates are not different for men and women when all disci-
plines are examined. They did find significant differences 
(R < .05) between the genders in two of five academic divi-
sions. They found a predicted retention rate of 62.0% for 
full-time and 38.8% for part-time males, and 31.5% for full-
time and 15.2% for part-time females in the division of 
math, physical science and engineering. They found the 
converse in the behavioral and social science division--
62 .1% for full-time and 37.1% for part-time males, and 77.9% 
for full-time and 55.8% for part-time females. 
Looking at average cohort retention rates in the 1974 
to 1982 cohorts at the University of North Carolina at 
Chapel Hill, Gunn and Sanford (1988) concluded that there 
were "striking similarities in the retention patterns of 
women and men" (p. 378). 
Academic Disciplines 
Recognizable differences among the academic disciplines 
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on such dimensions as paradigm development, educational 
initiation, nature and values of the professional community, 
and research methodologies have been noted and described 
(Biglan, 1973: Kuhn, 1962: Snow, 1959). The most popular 
classification model of these differences has been developed 
by Biglan (1973) and his three-dimensional model has been 
empirically validated by Creswell and Bean, 1981: Cresswell 
and Roskens, 1979: Muffo and Langston, 1979; and Smart and 
Elton, 1982. Consequently, given the apparent differences 
in professional norms and practices among academic disci-
plines one would expect the graduate school experience of 
doctoral students to vary to some measurable extent by 
discipline or academic cluster (Berelson, 1960: Girves & 
Wemmerus, 1988: Girves, Wemmerus & Rice, 1986: Hoenack, et 
al., 1986). 
This notion is supported by Clark's (1976) survey of 57 
graduate school deans which showed differences across aca-
demic fields in the rank order of the importance of graduate 
school emphasis on training researchers, teachers, or prac-
titioners. Preparation for research and teaching were 
ranked first (1.33) and second (2.13), respectively, in the 
physical sciences; second (1.87) and first (1.80), respec-
tively, in the social sciences; and second (1.90) and first 
(1.33) respectively, in the humanities. In light of the 
emphasis on research in the latter stages of the doctoral 
experience, one might expect students in the sciences to 
focus their efforts more easily on their dissertation re-
search and consequently, to complete their programs at a 
higher rate than the other two fields. 
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This apparent variation in departmental norms coupled 
with the importance of the department as the "primary learn-
ing environment" for graduate students (Girves & Wemmerus, 
1988) suggests the potential for differences in patterns of 
Ph.D. production across disciplines and academic fields of 
study (Berelson, 1960). 
As noted in studies cited above, differential attrition 
rates by department and field have been found and described 
in the first section of this chapter and in Table 4. Many 
of these studies support the popular belief that the 
sciences and engineering have the highest Ph.D. completion 
rate, the humanities have the lowest completion rate, and 
the social and behavioral sciences fall somewhere in between 
the other two areas. 
Mooney's study of Woodrow Wilson fellows (1968) sup-
ports this ranking when all institutions are grouped by 
academic field (degree completion after six-to-eight years, 
n = 3450: science 59.2%, social sciences 29.2%, humanities 
24.5%). However, of the ten institutions that produced the 
largest numbers of Woodrow Wilson Fellow Ph.D.s, four uni-
versities showed the humanities surpassing the social 
sciences by as many as 11.8 percentage points. Consequent-
ly, the success ranking and the factors that influence it 
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seem to be more similar between the humanities and social 
sciences than between either of them and the sciences. It 
should be noted also that the six-to-eight year timeframe 
may be too short to measure accurately the completion rates 
in these disciplines. 
Stark's 1967 study of selected departments at Berkeley 
(in Selmon, 1976, p. 16) showed a similar success pattern of 
doctoral students nine-to-fifteen years after their initial 
enrollment. The percentage of students who had completed 
the Ph.D. or were still active in English was 18.9%, history 
30.8%, political science 18.6%, and chemistry 79.8%. Also 
at Berkeley, Decker (1973) found that 41% of the economics 
students had completed the Ph.D. or were still active six-
to-eight years after starting the program. 
Four years after starting the Ph.D. in psychology at 
the University of Washington, 65% of the students had been 
successful or were still active (Lunneborg & Lunneborg, 
1973). This relatively high success rate for a social 
science may be attributable to the shorter time frame used 
in this study. Thirty-six percent of the students studied 
were still active after four years. Since doctoral students 
in the humanities and social sciences tend to drop out later 
in their programs than do science students (Breneman, 1970; 
Girves, Wemmerus & Rice, 1986; Duggan, 1989) one might 
expect that a significant number of these active students 
might ultimately be unsuccessful in completing the degree. 
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In the field of education Berg and Ferber e1983) found 
18.7% of 75 students enrolled in "Ph.D. type" programs at 
the University of Illinois at Urbana-Champaign had completed 
the degree or were still active four-to-eleven years after 
starting their programs. They found that 81.3% of their 
sample had either dropped out or left the university with a 
terminal master's degree. This extremely low success rate 
may be partially attributable to the authors' assumption 
that students leaving these programs with a terminal mas-
ter's degree were unsuccessful Ph.D. students. No attempt 
to verify degree aspirations of students in these programs 
was mentioned in the study. Consequently, it is possible 
that some of the master's recipients had no intention of 
pursuing the doctorate and should not be counted as drop-
outs. 
A study conducted by Ott, Markewich and Ochsner el984) 
at the University of Maryland at College Park contradicts 
the popular success ranking of science, social science and 
humanities programs. They found that 50.2% of the mathemat-
ics, physical science and engineering students en= 271); 
47.8% of the agriculture and life science students 
en= 161); 43.5% of the arts and humanities en= 163); 41.2% 
of the human and community resources students 
en= 493); and 40.7% of the behavioral and social science 
students en = 261) had dropped out of their programs by the 
five-year cutoff date. Again, the relatively short time 
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frame of this study may mask the true attrition patterns 
since, as noted above, attrition in the humanities and 
social sciences tends to occur later in students' programs. 
If given enough time, attrition rates in these programs may 
have surpassed those in the science and math programs. 
Influence of the Institution and Department 
Differences in disciplinary attrition rates may also be 
explained by the influence of the institution or department, 
above and beyond disciplinary influence. If one agrees that 
the department is the "primary learning environment" for 
doctoral students, then variables associated with department 
(or with the institution as they impact on the department) 
may contribute to attrition either alone or in interaction 
with student or disciplinary factors. 
As mentioned above, Breneman (1977) found that overall 
attrition rates in the disciplines he studied varied as much 
as 25 percentage points after six years among the three 
institutions that provided comparable data. In addition, 
Mooney's (1968) study of Woodrow Wilson fellows showed a 
variance in Ph.D. completion rate of 35.7 percentage points 
in the humanities, 35.1 in the social sciences, and 27.1 in 
the natural sciences among the top ten universities ob-
served. This implies that factors beyond those related to 
the discipline (which presumably impact in similar fashion 
across institutions) are affecting degree progress. 
The notion of strong departmental influence on Ph.D. 
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completion is supported by Hoenack, et al. (1986). In their 
interviews of graduate faculty and administrators at a 
large, public research university the authors found support 
across the disciplines for the idea that "the hard science 
programs are more structured, get students into research 
projects more quickly, and in general provide a better 
opportunity for students to obtain degrees" (p. 369). 
Moreover, the faculty in all the disciplines examined con-
sidered degree of student research activity to be a major 
factor related to completion of the doctorate. The authors 
found that "incentives for advisers to encourage research 
output from their advisees were much stronger in departments 
where the faculty member's research accomplishments are 
closely tied to students' performance" (p. 369). Faculty in 
the more successful hard science departments examined indi-
cated that departmental customs that place a high value on 
student completion were also important motivators to facili-
tate degree completion. Moreover, some faculty were moti-
vated by the belief that high attrition rates could damage 
their department's national reputation. 
The Hoenack study describes the difficulty in sepa-
rating the influence of the department from that of the 
discipline, and vice versa. Thomasson and Conrad (1985) 
illustrate how discipline-related external pressures on 
humanities departments can cause them to react in ways that 
help or hinder doctorate completion. They surveyed by phone 
69 
32 English departments, 32 history departments, and 22 
philosophy departments. They found that vastly different 
methods were being used to deal with the limited employment 
opportunities available for humanists. Approximately half 
of the departments contacted acted to limit the number of 
students admitted by warning applicants about the job mar-
ket, by setting strict quotas, and/or by raising the admis-
sions requirements. 
In addition, nearly one third of the departments took 
action to make completion of the degree more difficult by 
increasing requirements or raising graduation standards. On 
the other hand, some departments dealt with the problem by 
creating more employment options, e.g., postdoctoral ex-
change programs. Also, some departments redesigned their 
curricula or created interdisciplinary programs to make 
their students more marketable. By manipulating degree 
requirements, marketability of their graduates, and the job 
market itself, departments directly and indirectly affect 
attrition. This type of manipulation may contribute to the 
variation in attrition rates seen in the same disciplines 
across institutions. 
Faculty Encouragement and Colleagueship 
Although it has been given wide attention in the theo-
retical literature (Berelson, 1960; Katz & Hartnett, 1976; 
Riesman, 1981), only a limited number of studies have been 
conducted to identify and examine the impact of faculty 
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behavior or attitudes on student degree completion. Given 
the emphasis on professional socialization in doctoral 
training and given the faculty's position as mentors, role 
models, employers, certifiers, and employment networkers it 
is logical to examine the relationship of faculty to stu-
dents. In their path analysis study of degree progress, 
Girves and Wemmerus (1988) found that although having a 
mentor was unrelated to degree progress when other variables 
were added, they did find that the "quality, concern, and 
usefulness of the adviser account for much of the variabili-
ty in involvement" in the degree program (Beta set = .42, 
2 < .01) (p. 36). They also found that coupled with depart-
ment characteristics and student involvement, the character-
istics and perceptions of the faculty accounted for 28% of 
the 36% of the variance in degree progress detected. 
Berg and Ferber (1983) using the odds ratio statistic 
found that successful Ph.D. completers were 3.4 times as 
likely to have been treated as a junior colleague by at 
least one male faculty member (statistically significant 
only for male students) and they were 4.8 times as likely to 
have known two or more male professors quite well (signifi-
cant for both sexes) (p. 643). Finally, Jacks, et al. 
(1983) found that 44% of the 25 ABDs interviewed cited poor 
working relationships with their advisors or dissertation 
committees as a reason for leaving their programs. While 
this statistic suggests that lack of encouragement from the 
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faculty may contribute to attrition, information from a 
corresponding and representative group of degree completers 
was not available for comparison. 
Summary: Doctoral Attrition 
In summary, grades, aptitude tests and financial sup-
port appear to be the least important factors related to 
Ph.D. attrition/retention. Marital status, age, race, and 
gender are variables for which the evidence is inconclusive. 
The contradictory results of many of the studies cited, 
suggest the need to investigate the interrelationships of 
these factors in more sophisticated and standardized multi-
variate ways, using longer, more realistic time-frames. 
The results of these doctoral program attrition studies 
do lend relatively strong support to the importance of 
professional and academically related extracurricular in-
volvement (e.g., being a teaching or research assistant), 
positive relations with the faculty, positive evaluation by 
the faculty, nature of the academic discipline and of the 
department and/or institution. Further examination of these 
variables shifts the research focus from the student to the 
educational environment or the interaction of the student 
with it. It is with this focus in mind that the concept of 
psychological type is introduced as a construct to measure 
the student's compatibility with the way doctoral training 
and the discipline encourage, and possibly require, the 
world to be perceived and acted upon. 
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Psychological Type and Variables Related to Education 
Early univariate studies of doctoral attrition using 
nonparametric procedures can be criticized for being too 
simplistic given the complexity of the interacting factors 
involved. On the other hand, more sophisticated multivari-
ate parametric studies of doctoral attrition (e.g., Girves & 
wemmerus, 1988; Girves, Wemmerus & Rice, 1986) have shown 
significant but relatively weak correlations. This may be 
due to the fact that multivariate analysis, intended to 
account for the interaction of many experimental variables, 
often is not appropriate for the types of data examined in 
attrition studies (Stricker, et al., 1965). Factors hypoth-
esized to contribute to attrition and retention often are 
measured on categorical or ordinal scales and require less 
powerful nonparametric methods of analysis. In most cases, 
either the variables are inappropriate for higher level 
scaling, or instruments have not yet been developed to 
measure these factors with the scientific accuracy needed to 
quantify them on interval or ratio scales and examine their 
interaction with parametric statistics. Even such factors 
as intelligence, aptitude and achievement, while sometimes 
measured as interval data, may be questioned for this type 
of analysis (Mason & Bramble, 1978). 
Consequently, an alternate way to acknowledge and 
reflect the interaction among variables of all measurement 
levels is to take it into consideration in the data 
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collection instrument rather than to manipulate (sometimes 
inappropriately) the various types of data in the statisti-
cal analysis stage. The Myers-Briggs Type Indicator (Myers, 
1976) is designed to sort individuals according to four 
bipolar personality constructs based on: their preferred 
direction of focus, Introversion/Extraversion (I-E); pre-
ferred way of perceiving their world, Sensing/iNtuition 
(S-N); preferred way of judging, Thinking/Feeling (T-F); and 
preferred way of dealing with the world, Judging/Perceiving 
(J-P). Hence, the 16 categories or "types" that make up the 
type table represent the 16 combinations of the four factors 
that result in a composite type representing one's preferred 
orientation to the world and preferred ways of perceiving 
and judging. 
During the years since the MBTI was published in 1943 
these constructs and their various combinations have been 
studied with, among other things, demographic and education-
ally related variables. Support for examining the correla-
tion of type and doctoral degree progress is found in the 
research correlating type with intervening educational 
success variables, such as aptitude, academic achievement, 
learning styles, and creativity. A summary of the litera-
ture on the MBTI in relation to relevant, educationally 
related variables in postsecondary student samples follows. 
Studies conducted on pre-baccalaureate samples were 
excluded because type theory and reliability studies on the 
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Myers-Briggs Type Indicator suggest that psychological type 
is less stable before adulthood. Myers and Mccaulley (1985) 
summarize their findings of internal consistency from more 
than 88,000 cases in the MBTI databank: 
The estimates of internal consistency reliabilities for 
the continuous scores of the four MBTI scales are 
acceptable for most adult samples. The reliabilities 
are adequate, if somewhat lower, for younger samples, 
and for other populations of persons who can be consid-
ered to be performing at lower levels of achievement or 
type development .••• Reliabilities tend to be somewhat 
lower for respondents in their teens, but stabilize 
from the twenties onward. (p. 169) 
Furthermore, only studies at the baccalaureate and 
higher levels were examined because the subjects were con-
sidered to be more comparable to doctoral students demo-
graphically and intellectually, and the independent vari-
ables examined in these studies were more closely related to 
doctoral training. It should be noted, however, that com-
paring the following studies with one another should be done 
with great caution. The samples are primarily drawn from 
single institutions, sometimes from volunteers in a single 
class, and sometimes representing only one gender. In 
addition, differences in instruments, data analysis and 
combinations of MBTI scores used, further complicate the 
comparisons. 
The relationships between type and other variables are 
usually measured in one of three ways: by comparing mean 
test scores of individuals who are grouped by the eight MBTI 
type factors, or combinations thereof (I-E, S-N, T-F, J-P); 
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variation in test scores relative to the strength of each 
type function (using preference scores); or the test scores 
and the MBTI scales' continuous scores (continuum of scores 
for each of the four bipolar type functions, with 100 as the 
dividing point) (Myers & Mccaulley, 1985). 
It should be noted, also, that the results of MBTI con-
tinuous scores in the studies cited below, should be used 
with caution because the type preference scores, from which 
continuous scores are derived, were designed to indicate the 
direction and consistency, not intensity, of an individual's 
preferences (Myers & Mccaulley, 1985; Stricker, et al., 
1965). Use of continuous scores, while statistically 
inviting, has been criticized for violating the theory and 
assumptions of the theory and instrument which are based on 
the four dichotomous dimensions (Mccaulley, 1987; Myers & 
Mccaulley, 1985). Consequently, they should be used with 
caution. 
The remainder of the chapter will review studies that 
have examined the relationship of psychological type to 
academically related factors and attrition in higher educa-
tion. 
Aptitude 
Myers and Mccaulley (1985) summarized studies conducted 
during the 1960s at five competitive liberal arts colleges 
using a total of 3,509 male undergraduate students. Devia-
tions from the school mean score of the Scholastic Aptitude 
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Test Verbal (SAT-V) scores were examined by MBTI type. 
significant weighted deviation above the school mean was 
found for Introverts (+13), iNtuitives (+19), and Percep-
tives (+11) (R < .001). Significant weighted deviation 
below the school mean was found for Extraverts (-11), Sen-
sors (-26), and Judging types (-10). Similar results were 
found with their sample of 1974 male engineering students at 
three institutions. Significant weighted deviation above 
the school mean was found for Introverts (+8), iNtuitives 
(+12), and Perceptives (+10). Conversely, deviation below 
the school mean was found for Extraverts (-8), Sensors 
(-23), and Judging types (-7). 
Mccaulley and Kainz (cited in Myers & Mccaulley, 1985) 
compared mean aptitude scores, as measured by the Florida 
12th Grade Placement Test and SAT verbal and mathematical 
tests, for a group of entering college freshmen in 1972. In 
addition, Mccaulley conducted a similar aptitude study in 
1977 with medical students at 45 medical schools who were 
tested between 1957 and 1959, using the Medical School 
Aptitude Test scales: verbal, quantitative, general informa-
tion and science. In both studies significant (R < .001) 
but relatively small differences in the means showed a 
relationship between I, N, and P types and higher aptitude 
scores. No difference was detected on the T-F scales. 
Myers and Mccaulley (1985) summarized studies conducted 
by Myers (1962) and Stricker, Schiffman, and Ross (1965) on 
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product-moment correlations of SAT aptitude scores and 
continuous scores of MBTI scales for 7,323 postsecondary 
students studying liberal arts, engineering, science or 
business at eight institutions between 1958 and 1964. The 
preference for iNtuition correlated with higher scores in 
all 13 groups, being significant at the R < .001 level in 
12, and R < .01 in the thirteenth. Introversion signifi-
cantly correlated with higher scores in 12 of the 13 groups 
with at least a R < .05 level of significance. However, in 
eight of the groups it was only significantly correlated 
with the verbal SAT score. Perception correlated signifi-
cantly with higher scores in nine of the 13 groups, and 
Thinking correlated significantly with higher scores in 
seven of the 13, with at least a R < .05 level of signifi-
cance. The authors point out that while the correlations 
support the theoretical expectations that I, N, and P are 
more strongly related to higher aptitude, these correla-
tions, like most personality-aptitude comparisons, are low 
(ranging from .11 to .47). 
Schurr, Ruble, and Henriksen (1988) found similar 
results. In their study of 1,902 college freshmen who ma-
triculated at Ball State University in the fall of 1983, 
they found that when added to college GPA, sex and high 
school achievement variables, scores on the MBTI uniquely 
explained an additional 21% of the variance in SAT verbal 
scores and 8% in SAT Quantitative scores. The resulting 
regression weights favored I (17), N (30), and P (8) 
(E(l, 1877) > 3.84, R < .05). 
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Using one-way Analysis of Variance (ANOVA), Kalsbeek 
(1987) found that INs scored the highest mean total score on 
the SAT (1110) followed by ENs (1052), ISs (1008), and ESs 
(932) (F(3.984) = 30.5, R < .001) in his study of 1,951 
undergraduates entering Saint Louis University between 1982 
and 1985. 
Kalsbeek (1987) also used stepwise multiple regression 
analysis to compare MBTI continuous scores and SAT verbal 
and quantitative scores. Only the iNtuitive scale correl-
ated with higher combined SAT scores (B = .30, R2 = .08, 
R <.05). Kalsbeek concluded that the stronger the prefer-
ence for iNtuition, the higher the student's aptitude score. 
Anchors, Robbins, and Gershman (1989) studied 392 
students who entered the College of Arts and Sciences at the 
University of Maine in 1982 and had either graduated or were 
still enrolled in 1986. They found that Is had higher SAT 
verbal scores (?\ = 499.4, sd = 79.9) than Es (?\ = 472.8, 
sd = 73.6; F(l,33 = 11.41, R < .001)), although SAT quanti-
tative scores did not differ. They also found that Ps had 
higher SAT verbal scores (?\ = 489.6, .§.d. = 74.9) and SAT 
quantitative scores (Mg = 525.5, sd = 83.2) than Js 
(?\ = 471.6, sd = 79.4; Mg= 507.1, sd = 77.5) 
(E(l,388) = 4.75, R < .05; E(l,388) = 5.20, R < .05). 
Terman's Concept Mastery Test (CMT) scores and 
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MBTI scores were analyzed by Myers (cited in Myers & Mccaul-
ley, 1985) for 525 Brown University freshmen and 236 Wesley-
an University freshmen. She found that Introversion was a 
greater advantage than iNtuition in this untimed test (Is 
scored 12.2 points higher than Es at Brown, 14.9 at Wesley-
an; Ns scored 11.3 points higher than Ss at Brown, 11.4 at 
Wesleyan). Myers reasoned that the speed usually associated 
with iNtuitives was not an advantage, so the depth associat-
ed with Introversion was fully utilized. Further analysis 
of the Brown data showed that mean CMT scores were directly 
proportional to Introversion continuous scores and showed a 
20 point difference between Introverted and Extraverted 
mildly iNtuitive students (continuous scores between 1 and 
17) • 
In summary, the studies cited above show small but 
significant correlation with a variety of aptitude scales 
and suggest that students with preferences toward Introver-
sion, iNtuition, and Perception may fare better than Extra-
verted, Sensing and Judging types in aspects of doctoral 
education that call for aptitude strength. The Thinking-
Feeling scales apparently do not play a major role in apti-
tude. 
Achievement 
In general, measures of achievement have correlated 
less favorably with MBTI type (Myers & Mccaulley, 1985; 
Stricker, Schiffman & Ross, 1965). Myers and Mccaulley 
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(1985) attribute this (like most correlations of personality 
variables with academic achievement) to the "many and con-
flicting influences on learning" (p. 102). Other factors 
such as the subjectivity of the grading process and grade 
inflation also may dilute the influence of type or other 
student attributes on achievement variables. 
Myers and Mccaulley (1985) summarized product-moment 
correlations of grade point averages and continuous scores 
of MBTI scales for 6,326 postsecondary students studying 
liberal arts, engineering, science or business at ten uni-
versities between 1958 and 1964. Of 13 subgroups examined, 
11 showed significant correlation with the Judging scale; 
however, the correlations only ranged from .07 to .24. The 
other three dimensions showed weaker and less significant 
correlations. The authors indicated that the coefficients 
are weak but with the exception of the T-F scale, the corre-
lations "are completely consistent in direction of prefer-
ence" (p. 102). Thus, they concluded that a trend could be 
seen toward an association of achievement with Introversion, 
iNtuition and Judging. A similar trend was found in other 
collegiate samples (Anchors, et al., 1989, University of 
Maine, Il = 392; Kalsbeek, 1987, Saint Louis University, 
n = 1,951; Myers & Mccaulley, 1985, University of Florida, 
Il = 2,499; Stricker, et al., 1965, Wesleyan, Il = 225). 
In her studies of 224 upper-level education students 
at the University of North Florida, Thomason (1983) 
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found a significant relationship between psychological type 
and reading comprehension. Subjects were randomly selected 
to represent each of the 16 composite types and seven age 
groups ranging from 19 to 60 years. A multiple regression 
was computed using preference scores of the four type dimen-
sions to determine their relationship with critical reading, 
detail reading and total reading comprehension. Sensing was 
negatively correlated with all three measures of reading. 
Judging was positively correlated with total comprehension 
and critical reading scores, and Introversion and Thinking 
were positively correlated with detail reading. 
The dominance of iNtuition on achievement tests was 
challenged by O'Donnell (1982) who found that the National 
Board of Medical EAaminers Part I examination failure rate 
of NFs significantly was higher (42%) for a sample of 99 
medical students at the University of New Mexico between 
1979 and 1981 (X2 = 19,498, df = 3, R < .001). 
On the other hand, the scores of 201 male freshmen who 
began their studies at the California Institute of Technolo-
gy in 1958 showed no significant correlation with freshman 
grade point average (GPA) according to Stricker, Schiffman, 
and Ross (1965). 
Bruhn, Bunce, and Greaser (1978) studied 98 physicians' 
assistants and 61 nurse practitioners and found no signifi-
cant correlations between MBTI scales and National Board 
scores or GPA at graduation. In addition, Miller (1965) 
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concluded that MBTI scores showed no consistent tendency to 
predict accurately law school grades in his sample of 896 
freshmen who started law school in 1963. Likewise, although 
Kalsbeek (1987) found small but significant correlations 
with I, N, and J and freshman grade point average he found 
no significant differences among the combinations of the I-E 
and S-N dimensions of upperclass students. 
This lack of correlation between MBTI scores and grades 
among advanced students, or those in highly specialized 
programs (e.g., students at the California Institute of 
Technology) may be due to the fact that these cohorts are 
more likely to have already lost their weaker students to 
selection criteria and attrition, thus reducing the vari-
ability of academic talent and grades in these groups, and 
minimizing the statistical variance. 
In the Kalsbeek study (1987), the phenomenon may also 
be due to the eventual acquisition of the necessary academic 
skills by Extraverted Sensing students, thus narrowing the 
advantage of Introverted Intuitives. Or it may be due to 
the fact that underclass students are more likely to be 
taking standard, required, general education courses which 
tend to favor Introverted iNtuitives. In contrast, upper-
class students are more likely to have selected their ma-
jors, to be taking courses that are more compatible with 
their types, and to be free to avoid their weak subjects. 
Therefore, one would expect Sensing types, for example, who 
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typically have lower grades in the freshman year, to take 
courses that reward Sensing skills in their upperclass 
years. One would expect these students to be as successful 
as their iNtuitive classmates who have gravitated toward 
majors that are interesting and rewarding to iNtuitives. 
This migration to compatible majors is demonstrated by 
the type tables calculated by Kalsbeek (1987). They show 
that in majors which reward attention to sensory detail 
(e.g., business and nursing), Sensing students were in the 
majority--58% and 59%, respectively. Conversely, Arts and 
Science majors were 57% iNtuitives. Stricker and Ross' 
sample of 705 freshmen from the classes of 1958 - 1962 at 
the California Institute of Technology (cited in Myers & 
Mccaulley, 1985) also supports this notion. Compared to a 
base population of 3,503 male college preparatory high 
school students, the sample freshmen were almost three times 
more likely to be Introverted iNtuitive types and more than 
twice as likely to be iNtuitive Thinkers as the comparison 
group. Consequently, the selection criteria of the institu-
tion and/or the students themselves appear to be related to 
type in this relatively homogeneous, intellectual environ-
ment, and could be expected to diminish statistical vari-
ability and significance. 
In summary, the MBTI shows relatively consistent domi-
nance of Introversion, iNtuition and Judgment on most stan-
dard measures of academic achievement in normally 
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distributed samples. Its ability to correlate with achieve-
ment in highly selective or specialized samples appears to 
be severely diminished. 
Other Cognitive Skills 
In addition to the correlation of type with the tradi-
tional variables of aptitude and achievement, type also has 
been investigated with other variables related to academic 
success. There is a growing body of literature that recog-
nizes psychological type and the MBTI as a means of identi-
fying and measuring cognitive style (Barger & Hoover, 1984; 
Campbell & Davis, 1988; Frisbie, 1988; Jensen, 1987; 
Lawrence, 1982, 1984). A variety of different instruments 
and methodologies have been used to validate this claim. 
Carlson and Levy (1973) conducted a series of studies 
correlating type with memory. They grouped 24 female under-
graduate psychology students at Howard University by their 
preferences for the E-I and T-F dimensions. Using the Mann-
Whitney U Test they found that ITs were significantly 
superior (U = 2, R < .002) on a digit span test. On the 
other hand, EFs were significantly more accurate (U = 2, 
R < .002) in recognition of facial expressions. These 
results support Jungian theory and were confirmed with a 
oneway ANOVA of IT, EF and mixed types for digit span 
(l (2,21) = 4.61, R < .05) and memory for faces 
(l (2,21) = 4.72, R <.OS). 
Drawing 36 students from the same population Carlson 
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and Levy (1973) compared discrepancy scores of ITs and EFs 
in their recall of numbered geometric shapes. They conclud-
ed, as theory would predict, that ITs clearly were more 
effective at recalling objective, impersonal material 
(Zu = 3.49, R < .0003). These findings support the notion 
that type may be related to skills necessary for success in 
objective, scientific doctoral research and training. 
Hunter and Levy (1982) grouped 80 university students 
or recent graduates by their gender and preferences for the 
S-N and J-P dimensions to determine if the number of possi-
ble solution items offered in the Dunker's Box Problem would 
be different for these groups. They found no significant 
gender effect or interaction effect and found significant 
differences in the number of solutions offered 
CE (3,72) = 3,18, R < .05). Scheffe tests showed NJs listed 
significantly more items than SJs CE C3,72) = 9.20, 
R < .05), but Chi Square analysis found no significant 
effect of type on success or failure in solving the problem. 
In the same study, Hunter and Levy Cl982} compared 
gender and type preferences for the s-N and J-P scales with 
solving Witkin, Oltman, Raskin, and Karp's Group Embedded 
Figures Test (GEFT). Statistically significant differences 
were found between SJs C8.85) and NPs Cl3) in the number of 
problems attempted CE C3,72) = 10.2, R < .05). A two-factor 
ANOVA by gender and type also resulted in significant dif-
ferences by type CE C3,72) = 3.29, R < .05) but no 
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significant gender effects or gender by type interaction 
effects were found. The Sheffe test between SJ and NP and 
percent of correct answers was significant for the Embedded 
Figures Problem CE (3,72) = 10.2, R < .05) and a two-factor 
ANOVA by gender and type yielded significant differences 
among types (E (3,72) = 3.77, R < .05). 
Carey, Fleming, and Roberts (1989) also used the GEFT, 
as well as a modified version of the Role Construct Reperto-
ry Test (REP test) in their study of 79 female undergraduate 
volunteers enrolled in an educational psychology course at a 
large, southwestern university. MBTI continuous scores were 
used in product-moment correlation procedures with two 
tailed tests of significance (R < .05). The authors found 
that the J-P and S-N scales were correlated with each other 
(~ = .545, df = 77) and both were correlated with the GEFT 
scores. They concluded that NPs tend to be more field 
independent than SJs, and are more able to overcome the 
embedded context to see a greater range of elements in the 
figure. The J-P and S-N scales together accounted for 17.8% 
of the variance in the GEFT scores CB= .422). No statisti-
cally significant relationships were found between MBTI 
scales and the REP test, or between the GEFT and the REP 
test. 
Holsworth (1985) also used the GEFT with his sample of 
51 Roman Catholic freshman seminarians at Saint Meinrad 
College. Although 24% of his sample were Extraverted 
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Feeling types, he found that Thinking types were signifi-
cantly more field independent than were Feeling types or the 
overall group (M = 12.0, Q <.001). He also found that IJs 
had higher GEFT scores and were more field independent 
(M = 11.7, Q < .01), and IPs scored significantly lower on 
the GEFT and were more field dependent (M = 8.5, Q < .01) 
than the sample mean. Likewise, NTs were significantly 
higher (M = 12.71, Q < .01), and SFs were significantly 
lower (M = 9.78, Q < .05) than the sample mean. Using a 
stepwise multiple regression with GEFT score as the depen-
dent variable, Holsworth found that approximately one half 
of the explanatory value of the regression was determined by 
the S-N scale(~= .28). These results suggest that iNtui-
tives perceive their world in terms of possibilities and, 
coupled with a preference for Perception, they explore more 
options than the Sensing and Judging types who pref er to 
bring closure to a problem with readily available sensory 
data. 
Field dependence/independence, and its impact on how 
one assesses problem situations and responds to them, may 
have implications for how students approach doctoral re-
search. on the positive side, more hypotheses and potential 
solutions are likely to be explored by field independent 
students, increasing their chances for success. On the 
negative side, students may become overwhelmed by the inex-
haustible number of problems and potential solutions and 
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fail to focus or bring closure to their research efforts. 
The interaction of these tendencies with other dimensions of 
type and the academic environment may ultimately make the 
difference for doctoral students. 
singer (1989) looked at reading comprehension among 206 
developmental reading students at Georgia State University. 
sixty percent were women, 55% were minority students and 94% 
were between the ages of 17 and 23 years old. Using five 
narrative and five expository reading passages, she found 
that, contrary to theory, Extraverts scored higher on both 
text types. Introverts, preferring to deal in the realm of 
ideas, rather than people or things, were expected to score 
higher than Extraverts. In addition, Thinking types scored 
higher on expository text and lower on narrative and vice 
versa CE (1,116) = 51.39, R < .001). The author explained 
that Feeling types would be expected to score higher on 
comprehensive multiple choice tests when the text is narra-
tive ("have a story like quality") and Thinking types do 
better on logically arranged, formally presented expository 
texts (p.31). 
Dunn, Raney and Infield (1989) also looked at reading 
comprehension of a causally structured expository passage, 
using superordinate ("gist") and subordinate (lower detail) 
levels. Their voluntary sample consisted of 19 female and 
18 male upper-division college students. Using ANOVA, they 
found that Thinking types recalled more idea-units than 
Feeling types (E (l,33) = 57.942, R < .001) and more rela-
tionships from the text's subordinate levels 
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(E (4,132) = 46.453, R < .001). Although showing the same 
pattern for the first recall session, iNtuitives showed a 
marked increase over Sensing types at the lowest detail 
level during the second recall session (R < .05, Newman-
Keuls). The authors also found that Perceiving females 
recalled more of the superordinate information than males, 
and that Perceiving males recalled more lower-level informa-
tion than female Ps and male Js. No differences were found 
between Extraversion and Introversion. 
The interest in and capacity to succeed in independent 
study and research are qualities that are rewarded in doc-
toral training. Two studies that correlated MBTI type with 
the selection of independent study options show a signif i-
cantly larger percentage of NP types electing to study 
independently. Myers and Mccaulley (1985) cite Camiscioni's 
unpublished data on 1,203 medical students at Ohio State 
University between 1970 and 1974. Although similar on the 
E-I and T-F scales, independent study students surpassed 
traditional students in the proportion who favored iNtuition 
(75% to 54%) and Perception (52% to 34%). The combination 
of iNtuition and Perception (the functions most closely 
associated with creativity in theory) was found in 43% of 
the independent study students, as compared to only 25% of 
the traditional students. 
90 
Data collected by Rezler and Johns (Myers & Mccaulley, 
1985) revealed a similar pattern among 294 medical students 
at the University of Illinois, with independent study stu-
dents surpassing traditional students in the percentage 
favoring Introversion (57% to 49%), iNtuition (86% to 66%), 
Feeling (60% to 47%) and Perception (60% to 43%). The NP 
combination was found in 57% of the independent students and 
only 36% of the traditional students. Although the two 
groups differed on the Thinking-Feeling scale, iNtuition and 
Perception were strongly associated with interest in inde-
pendent study. 
A similar personality type pattern emerges in the 
studies on type and creativity. Myers and Mccaulley (1985) 
analyzed data on creative people collected by MacKinnon and 
the Institute for Personality Assessment and Research 
(!PAR). The creative subjects were selected for high levels 
of creativity by their peers. Of the 116 highly creative 
male architects en= 41), mathematicians en= 28), research 
scientists (n = 30), and writers (n = 17), 64% were Intro-
verts, 97% were iNtuitives, and 55% were Perceptives. As 
would be expected from theory, iNtuition is most strongly 
associated with creativity since it is a measure of recep-
tivity to possibilities and new ways of perceiving. 
Support for the relationship of iNtuition and creativi-
ty is found in studies comparing different levels of cre-
ativity and strength of preference for iNtuition. Hall and 
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MacKinnon (1969) compared three groups of architects judged 
to represent three distinct levels of creativity (exception-
ally creative, n = 40; colleagues of creatives, n = 43; 
. 
general sample of architects, n = 41), and found that they 
differed significantly in the proportion of iNtuitives 
(X2 between highly creative and average= 17.0, R < .001), 
and in the strength of iNtuitive preference scores (excep-
tionally creative = 36.2, colleagues of creatives = 29.6, 
average= 27.5). In addition to differences in the propor-
tion of iNtuitives, the three groups differed in the propor-
tion of Perceptive types: exceptionally creatives were 100% 
N and 60% P; colleagues of creatives were 86% N and 44% P; 
and average architects were 61% N and 20% P. 
Simon (1979) found a similar trend in creative fine 
artists: 20 "more creatives" were 95% N and 75% P; 74 
"middle creatives" were 92% N and 47% P; and 20 "less creat-
ives" were 85% N and 30·% P. Helson' s (1971) analysis of the 
IPAR data on creative female mathematicians also supports 
this trend: 16 "more creatives" were 100% N and 62% P; 28 
"less creatives" were 86% N and 36% P. However, Helson and 
Crutchfield's (1970) analysis of the IPAR data on creative 
male mathematicians only supports the differences in Percep-
tion (28 "more creatives" were 96% N and 64% P; 29 "less 
creatives" were 97% N and 36% P). 
Roach (1987) studied 470 undergraduate and master's 
students in business and 802 working adults in training 
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programs. Using his own Creativity Index based on a formula 
of weighted MBTI scores. He found that iNtuitives were 
almost a full standard deviation above the mean (331.0, 
~ = .86), and the mean raw score for all subjects was almost 
a full standard deviation below the mean (162.7, ~ = -.72). 
In addition, mean raw scores for Judging types were well 
below the mean (190.4, ~ = -.46), and for Perceiving types 
was well above (311.8, ~ = .82). He found very slight 
differences between Thinking and Feeling, or Extravert and 
Introvert types on his scale. The author admits that using 
MBTI scores in his Creativity Index adds potential bias to 
his findings. In response, he used two additional measures 
of creative potential--the Creative Personality Scale of the 
Adjective Checklist, and Domino's Creativity Scale. Using 
Kendall's Rank Order Coefficient, he found no statistically 
significant differences between rankings of the 16 personal-
ity types on the three measures (CI vs. CPS = .77; CI vs. 
DCS = .85; CPS vs. DCS = .78). 
In summary, situations that call for independent schol-
arship and creativity appear to attract individuals favoring 
iNtuition and Perception. Consequently, if one assumes that 
doctoral training requires creativity and independence, one 
would expect these type preferences to be well represented 
among those who are successful in the pursuit of the doctor-
ate and less represented among those who are not. 
' 
Selection Ratio Type Tables (SRTT) (Granade, et al., 
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1983) from the database of the Center for Applications of 
Psychological Type support this notion for iNtuitives and 
Thinking types but only weakly for Perceptives. Tables from 
both the Form F and the Form G Data Banks were combined to 
compare the types of 2,307 male and female Ph.D. recipients 
(all academic fields) with 14,766 male and female college 
graduates (Table 6). The SRTT uses Chi Square (or Fisher's 
Exact Probabilities for small cells) to determine the self-
selection index (I) of each of the type categories. An 
index of 1 means that the proportion of individuals in a 
given type from the sample is the same as the proportion 
from the base population to which it is compared. Numbers 
greater than one represent larger proportions, or over-
representation, and numbers smaller than one, represent 
smaller proportions, or under-representation. Using the 
SRTT, this author found that iNtuitives (65.80%, I= 1.27, 
R < .001) and Thinkers (65.67%, I = 1.18, R < .001) were 
significantly over-represented among individuals with the 
doctorate, and their opposite types were significantly 
under-represented. Although in a minority among Ph.D. 
recipients and college students, Perceptives (34.29%) were 
found in greater proportion in the sample of doctorates than 
in the college group (I= 1.08, R < .05). 
Person-Environment Fit 
Up to this point the relationship of psychological type 
to selected personal characteristics of the student has 
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TABLE 6 
DOCTORATE RECIPIENTS COMPARED TO COLLEGE GRADUATES 
ISTJ * ISFJ ***I INFJ INTJ ***I 
n= 286 n= 89 I n= 117 n= 306 I 
%= 12.40 %= 3.86 I %= 5.07 %= 13.26 I 
I= 0.89 I= 0.49 I I= 0.94 I= 1.69 I I I 
ISTP ISFP ***I INFP INTP ***I 
n= 45 n= 19 I n= 140 n= 162 I 
%= 1.95 %= 0.82 I %= 6.07 %= 7.02 I 
I= 0.83 I= 0.37 I I= 0.95 I= 1.45 I I I 
ESTP ESFP * ENFP ENTP ***I 
n= 35 n= 31 n= 177 n= 182 I 
%= 1.52 %= 1.34 %= 7.67 %= 7.89 I 
I= 0.84 I= 0.65 I= 1.01 I= 1.73 I I 
ESTJ ***I ESFJ ***I ENFJ ENTJ ***I 
n= 196 I n= 88 I n= 131 n= 303 I 
%= 8.50 I %= 3.81 I %= 5.68 %= 13.13 I 
I= 0.74 I I= 0.61 I I= 0.90 I= 1.47 I I I I 
Function n i I (selection ratio} 
E 1143 49.54 1.01 
I 1164 50.46 0.99 
s 789 34.20 0.71 *** 
N 1518 65.80 1.27 *** 
T 1515 65.67 1.18 *** 
F 792 34.33 0.78 *** 
J 1516 65.71 0.96 * 
p 791 34.29 1. 08 * 
Source: Center for Applications of Psychological Type 
Data Banks F & G, January 1983, Gainesville, FL. 
n = number of type in Ph.D. sample. 
% = percent of sample who fall into this type. 
I = ratio of percent of Ph.D.s in sample to percent of 
college students in base population. 
* 12 < • 05. 
** 12 < .01. 
*** 12 < • 001. 
suggested a link between type and success with academic 
tasks faced in doctoral training (e.g., aptitude, achieve-
ment, learning styles, independence, and creativity). In 
addition to examining the relationship of the individual's 
characteristics to academic tasks, the characteristics of 
the environment should also be considered. 
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Barker (1968), Holland (1973), Lewin (1936), Moos 
(1974), Pervin (1968), Sanford (1962) and others emphasize 
the importance of the environment on performance. Holland's 
theory states that work environments are "dominated by a 
given type of personality, and each environment is typified 
by physical settings posing special problems and stresses" 
(1973, p.3). He states that different types of people 
require different environments and seek out those which will 
allow them to use their skills, express their attitudes and 
values, work on interesting problems and take on agreeable 
roles. 
As work environments, graduate departments are expected 
to have distinctive characteristics influenced primarily by 
the personalities and reputations of departmental faculty 
and students (Goldschmid, 1967; Walsh, 1978), the demands 
and norms of the discipline (Biglan, 1973; Snow, 1959), and 
the expectations and resources of the institution. Graduate 
departments may or may not have characteristics identical to 
the profession for which students are prepared, since pro-
fessionals who teach may exhibit personality characteristics 
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different from practitioners (Kalsbeek, 1987) and the pres-
sures and problems of the workplace may not be fully repli-
' 
cated in graduate education. 
Holland's theory states that students whose personali-
ties are most compatible with the environmental press will 
be most comfortable and successful. His theory and research 
indicate that those who are incompatible will leave the 
environment, either by choice or failure. Pervin's (1968) 
model takes this notion one step further by proposing that: 
students move to reduce discrepancies between their 
selves and their ideal selves •••• [and] are positively 
attracted toward objects in the environment that hold 
promise for taking them toward their ideal selves and 
are negatively disposed toward objects that hold prom-
ise for taking them away from their ideal selves 
(p. 63). 
Pervin adds that some incompatibility is acceptable if it is 
a manageable gap between the self and a relatively realistic 
ideal self. Consequently, one would expect congruence of 
type with related environmental characteristics to be a 
factor related to doctoral student persistence. 
Tinto's (1975) interactional view of college attrition 
also supports the importance of student-environment fit, 
although he feels that it plays a stronger role in "rela-
tively homogeneous institutional settings where the notion 
of •student' role may be more clearly articulated and repre-
sentative of the wider college culture" (Tinto, 1986, p. 
366) • 
Barger and Hoover (1984), Campbell and Davis (1988), 
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Kalsbeek (1987), Myers (1980b), and Myers and Mccaulley 
(1985) support the use of MBTI types to describe students 
and the climates of academic environments, and to measure 
degrees of compatibility. Type theory suggests that stu-
dents• type preferences will influence to a large extent the 
degree of integration and success they experience in their 
academic environment (Barger & Hoover, 1984, Lawrence, 1982, 
Myers & Mccaulley, 1985). Consequently, it is not surpris-
ing that students tend to be attracted to academic programs 
that are compatible with their types. 
Kalsbeek's (1987) examination of student type and major 
at Saint Louis University showed that in majors which reward 
attention to sensory detail, e.g., business and nursing, 
Sensing students were in the majority--58% and 59%, respec-
tively. Conversely, 57% of the Arts and Science majors were 
iNtuitive. Stricker and Ross' sample of 705 freshmen from 
the classes of 1958 to 1962 at the California Institute of 
Technology (cited in Myers, 1980b) also supports this no-
tion. Compared to a base population of 3,503 male college 
preparatory high school students, the sample freshmen were 
almost three times more likely to be Introverted iNtuitive 
types and more than twice as likely to be iNtuitive Think-
ers. Consequently, either institutional selection criteria, 
or the student's personal selection criteria (or both) 
appear to be related to type in this relatively homogeneous, 
intellectual environment. 
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Type and Attrition 
Miller (1965) studied 896 students entering four promi-
nent law schools in 1963 (the Universities of Pennsylvania, 
Virginia, California at Berkeley, and Northwestern Univer-
sity). In only two of the schools was type able to discrim-
inate between dropouts and persisters. Applying the dis-
criminant function analysis to the four type dimensions 
separately as continuous scores, he found that only the 
Thinking-Feeling and Extraversion-Introversion scales were 
able to discriminate significantly, albeit weakly, between 
those who dropped out of law school and those who remained 
after the first year at Virginia. Only Thinking-Feeling was 
able to discriminate at Berkeley. Consequently, using type 
dimensions individually yielded minimal support for a rela-
tionship between type and law school attrition/retention 
after one year. 
However, a follow-up study using the above data re-
vealed more meaningful results by using the SRTT to classify 
students into their composite personality types. Finding no 
significant differences among students at the four law 
schools mentioned above, Miller (1967) grouped the students 
together and compared them with 3,676 male liberal arts col-
lege students. Here he found significant differences be-
tween dropouts and persisters. Comparing the law students, 
in total, to the college students, Miller found the greatest 
difference in the Thinking-Feeling scale (this corroborates 
99 
the findings in his 1965 study). Only 54% of the college 
students were Thinkers compared to 72% of the law students. 
only 11% of the Thinkers dropped out of law school compared 
to 20% of the Feeling types (R < .001). 
Apparently, Thinking types are more likely than Feeling 
types to attend law school and are less likely than Feeling 
types to drop out during the first year. In Myers' (1980b) 
aggregation of Miller's unpublished law school data, all 
four TJ types were found in larger proportion among the law 
students than they were in the base population. The results 
indicated positive self selection ratios of 1.69 (ENTJ), 
1.43 (ISTJ), 1.41 (ESTJ), and 1.19 (INTJ). These ratios 
indicate that the proportion of ENTJs in the four law 
schools studied was 69% greater than the proportion of ENTJs 
in the sample of 3,676 male college students. Likewise, it 
was 43% greater for ISTJs, 41% greater for ESTJs and 19% 
greater for INTJs. In addition to being represented in 
greater proportion, these types were also less likely to 
drop 
ESTJ 
out (drop out ratio: ENTJ = .78; ISTJ = .71; 
= .90; INTJ = • 68) • Miller (1965) concluded that: 
dropping out of law school represents in good part a 
self correcting action after perceiving that the selec-
tion of a legal career was improper. If such be the 
case, identification of dropouts would be more likely 
through observation of differences in personality 
variables than in cognitive variables, especially 
because of the rigorous selection (p. 95). 
Anchors, Robbins and Gershman (1989) studied 710 new, 
residential students who entered the College of Arts and 
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Sciences at the University of Maine in 1982. They compared 
the type profile of the 402 who had graduated or were still 
enrolled after four years, with the original profile of 710 
students. Using the SRTT, they found that ESTPs (I = 1.42, 
R < .01) AND ESFPs (I = 1.19, R < .05) were over-
represented, and therefore persisted in greater proportion 
than other types. They also found that ENFPs (I = .74, 
R < .001) were under-represented, and were more likely to 
drop out. Fourth year persisters and graduates were predom-
inantly Sensing with a selection ratio index of 1.11 
(R < .01) and Thinking with an index of 1.11 (R < .05). 
It is interesting to note that the mean GPA of the most 
successful composite types, ESTPs and ESFPs, ranked 13th and 
15th, respectively of the 16 type categories. The author 
concluded that "these types did not perform particularly 
well academically, but were apparently practical enough to 
persist in their program of study" (p. 24). They also found 
that the group that was least likely to persist, ENFP, is 
the most frequent type found at this university, and at many 
others (Myers & Mccaulley, 1985). Although this conflicts 
with the theory of person-environment fit, the authors 
suggest that the higher attrition rate among ENFPs may be 
due to "difficulty in their focusing on academics, their 
attraction to other options, or for a variety of reasons" 
(p. 24.). 
Attrition is also examined in dual studies of 1,615 
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incoming freshmen during 1977 and 1978 at the University of 
North Carolina at Greensboro (Uhl, et al., 1981). Eighty 
percent of the sample was female and almost 90% of the 
sample was white. The first study examined the relationship 
of type to attrition after one year of college. Approxi-
mately 25% of the sample withdrew at this time. A multiple 
regression analysis on the entire sample was conducted using 
MBTI continuous scores as predictors and attrition as the 
criterion variable. No significant results were found. The 
authors concluded that a degree of type selection had al-
ready taken place and minimized the variance needed to 
obtain statistical significance. For example, they found 
that Feeling types gravitated toward music education (85%), 
nursing (84%), and psychology (88%). Likewise, iNtuitive 
types dominated art (87%), drama (83%), and English (74%). 
The authors found, however, when multiple regression 
analyses were conducted by major, the MBTI was a signifi-
cant, although relatively weak, predictor of attrition for 
women in three of the thirteen majors. For example, Extra-
version was linked with retention in the clothing/textiles 
major (B2 = .10, n = 50, R < .05), Feeling and Feeling with 
Sensing were associated with retention in Mathematics 
(B2 = .32, n = 21, R < .05; B2 = .54, n = 21, R < .01), and 
Judging and Judging with Extraversion were linked to reten-
tion in Social Work (B2 = .16, n = 27, R < .01; B2 = .32, 
n = 27, R < .05). 
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Uhl, et al. (1981) also studied type congruence with 
other students in the major as it related to attrition and 
change of major. Peer congruence using the number of iden-
tical dichotomous type dimensions, showed significant re-
sults in only three of the thirteen majors examined. Female 
students favoring Extraversion and who were congruent with 
the majority of accounting majors on the E-I scale had a 
lower attrition rate (B2 = .09, n = 41, R < .05). Likewise, 
female drama students favoring Thinking (B2 = .26, n = 23, 
R < .05), and female music education students favoring 
Perception (B2 = .16, n = 24, R < .05) had lower attrition 
rates. However, when used to examine change of major instead 
of attrition, all three of the majors examined for this 
purpose indicated that congruence of continuous type scores 
predicted change of major. For pychology, Perception was 
associated with change of major (B2 = .36, n = 21, R < .01). 
For business administration, Judgment was the predicting 
variable (B2 = .15, n = 52, R < .01), and for nursing Extra-
version (B2 = .08, n = 52, R < .05), and Extraversion with 
Judgment (B2 = .15, n = 52, R < .05) were weak but signifi-
cant predictors. 
While these weak results are only suggestive of a 
relationship of type to attrition, the stronger support for 
the relationship of type to change of major intensifies the 
linkage of type to doctoral attrition. This notion is 
supported by Miller (1965) who hypothesizes that law school 
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attrition may be an expression of career change rather than 
failure. Unlike the undergraduate experience, postbaccalau-
reate education is more narrowly focused on preparation for 
a specialized field of study and career path. Consequently, 
doctoral attrition may be more closely associated with 
undergraduate change of major than with dropout from college 
and may have a similar correlation with psychological type. 
Environment-specific factors and change of career 
interest are linked in the attrition study conducted by 
Roush (1989) at the United States Naval Academy. His sub-
jects were 105 male and female freshmen in the class of 1991 
and 134 in the class of 1992 who voluntarily withdrew during 
their first semester. Comparing the dropouts to the entire 
class using the SRTT, he found that Feeling types were 
almost twice as likely to withdraw (I = 1.85, R < .001) in 
the class of 1991 and also more likely in the class of 1992, 
but to a much lesser extent (I= 1.31, R < .05). INtuitives 
were also more likely to withdraw (I = 1.26, R < .05) in the 
class of 1991, however the difference was not significant in 
the class of 1992. Although all four preference scales in 
the class of 1992 yielded differences in the same direction 
as in the class of 1991, only the TF scale differences were 
significant. The only other significant differences for the 
class of 1992 was an inclination for IPs to withdraw 
(I= 1.48, R < .05), and for TJs to persist (I= .81), 
R < .05). TJs were also likely to persist in the class of 
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1991 (I= .69, R < .001), as were STs (I= .60, R < .001). 
on the other hand, NFs and FPs were most likely to withdraw 
(I= 2.06, and I= 1.99, R < .001), IN and FJ were also 
over-represented among the dropouts (I = 1.55, I = 1.72, 
R < .01), and NP and SF were weakly over-represented 
(I= 1.38, I= 1.55, R < .05). 
It is interesting to note how the two groups of drop-
outs differ--the class of 1992 dropouts was much more repre-
sentative of their entire class than was the class of 1991. 
This difference, at such a structured and homogeneous insti-
tution, emphasizes caution in comparing samples. 
Kalsbeek's (1987) data on undergraduate nursing stu-
dents show a connection between type and dropout in this 
highly specialized, career oriented field. Although only 
26% of the 164 nursing students in the entire sample were 
Thinking type, 40% of the 30 dropouts preferred Thinking. 
The combination of Thinking and Judging was found in only 
17% of the total group and in 33% of the dropouts. On the 
other hand, only small differences were found in the busi-
ness sample, and no overall relationship was found between 
any one dimension and attrition in the arts and sciences 
sample. It appears that the relationship weakens as the 
type of major shifts from highly specialized to very di-
verse, reinforcing the notion that congruence of type with 
that of classmates may contribute to success in specialized, 
career oriented programs, and therefore, may be useful when 
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studying doctoral attrition. 
Judging from the attrition studies cited above, no 
conclusions can be drawn about the relationship of type to 
attrition. Thinking frequently appears to correlate with 
persistence. However, it is associated with withdrawal 
among predominantly female student samples in nursing 
(Kalsbeek, 1987) and mathematics (Uhl, et al., 1981). These 
results suggest that the role of type may be institutional-
ly, departmentally, or sample specific. However, further 
research is needed to determine this. 
In summary, the MBTI has shown notable correlation with 
a variety of academically related variables. As for most 
personality measures, MBTI research has shown relatively 
weak, although directionally consistent, relationships with 
aptitude and achievement. Preliminary studies linking 
psychological type to memory, problem solving, academic 
independence, creativity, and career interest point to a 
relationship between type and some of these basic education-
al skills and traits. Studies comparing type to attrition 
are inconclusive and warrant further investigation. 
These, results suggest that psychological type may 
reflect a combination of variables such as achievement, 
aptitude, psycho-social and academic skills, and occupation-
al interest that, when examined in an academic context, may 
be able to predict degree progress in that environment. The 
current study seeks to lend support to this premise. 
CHAPTER III 
METHODOLOGY 
This chapter describes the method of inquiry, the 
instruments used, and the statistical analyses employed in 
this study to examine the relationship of psychological type 
to retention of students in selected doctoral programs in 
the humanities and the basic medical sciences. This study 
was guided by the following research questions. 
1. As measured by the Myers-Briggs Type Indicator (MBTI), 
is the psychological type profile of Ph.D. completers 
different from that of dropouts; i.e., are certain 
psychological types more likely to persist to comple-
tion, and are other types more likely to withdraw 
before completion of the Ph.D.? 
2. Combined with other selected variables, do psychologi-
cal type continuous scores contribute to the likelihood 
of a subject's classification as a Ph.D. completer or 
dropout? 
Research Design 
This study is classified as descriptive, ex post facto, 
or explanatory observational research (Best & Kahn, 1986). 
In this type of research it is not reasonable to assume that 
if a relationship is found between independent and dependent 
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variables that it is causative. Obviously, if no relation-
ship is found, then it is likely that there is no causative 
relationship. But if the predicted relationship is re-
vealed, one cannot assume that the variables are related 
causally. A major weakness of ex post facto descriptive 
research is that the investigator has no control over the 
data being studied. Consequently, valid conclusions about 
the reasons for the observed phenomena cannot be made. In 
addition, restricting the sample to the group of available 
subjects does not permit generalizing the results to the 
whole population. 
Despite the weaknesses of descriptive research, Mason 
and Bramble (1978) state that it is "conducted to advance 
the broader aims of science .••• (and) to develop knowledge on 
which the problems and explanations of subsequent research 
will be based" (p. 31). It is especially useful because it 
allows for the investigation of problems and relationships 
that would not otherwise be suitable for examination. In 
addition, it is a preferable approach when the variables 
examined cannot be controlled by the researcher, or when 
doing so would be unethical (Best & Kahn, 1986; Borg & Gall, 
1979; Tuckman, 1972). Another strength of the ex post facto 
design is that it can be conducted in a relatively short 
period of time thereby allowing it to function as a possible 
pilot study for more extended research. 
This study examines personality type in relation to 
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Ph.D. degree progress. While the selection of type as a 
variable has been derived from a theoretical basis, this 
study is not designed to be experimental. Rather, it seeks 
to examine the theoretical relationship of psychological 
type to doctoral study in order to determine if type is 
distributed differently among persisters and non-persisters 
in two academic fields as the theory leads one to expect. 
In this study the subjects are neither randomly selected nor 
can they be assigned to predetermined groups such as gender, 
discipline, or grade point average. In addition, it would 
be considered unethical to manipulate experimentally the 
student's graduate school experience in order to study the 
effects of given variables, such as financial aid, faculty 
contact or assistantship appointments, on attrition. 
If a differential distribution pattern of psychological 
type is found among the groups of dropouts and persisters, 
it would lend support to the use of personality type in 
future studies with larger, randomly selected samples and 
with more easily controlled extraneous variables. If no 
pattern is found, some doubt would be cast on the relation-
ship of type to degree success as they are measured in this 
study. 
Subjects 
The entire population of 441 students who matriculated 
for the first time in selected Ph.D. programs in a private, 
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midwestern, doctorate-granting university between fall 1976 
and spring 1987 was selected for this investigation. Doc-
toral programs in the humanities and medical sciences at the 
institution were selected because they had sufficient num-
bers of students and they were more likely to represent 
departments that were more singularly focused on preparing 
students for careers in research or scholarship, as opposed 
to the social sciences which also may prepare other kinds of 
practitioners. All doctoral students in the selected pro-
grams were surveyed. In the humanities this included 20 
students in classics, 91 in English, 42 in history, and 86 
in philosophy. In the medical sciences this included 39 
students in anatomy, 50 in biochemistry, 49 in microbiology, 
27 in pharmacology, and 37 in physiology. Students who 
began a program between fall 1976 and spring 1987 were 
tracked through the summer of 1989. This timeframe was 
selected because it spanned the institution's eight year 
maximum time limit for at least five cohorts of students. 
It also produced sufficient numbers of students who could be 
expected to have relatively similar experiences in relation 
to departmental milieu and requirements, faculty, funding, 
and job prospects--factors that may interact with the depen-
dent variables being examined. 
The Variables 
Although the purpose of this study was to examine the 
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association of psychological type with the completion of, or 
withdrawal from, doctoral study, other variables were in-
cluded to describe the sample more fully and, where neces-
sary, to control for relevant factors. Three types of vari-
ables were included in the study: personal, educational/ 
career, and departmental. The personal variables included 
gender, age, full-time employment, proximity to campus, and 
a series of life events. No attempt was made to examine 
students by ethnic group or citizenship because ethnic 
status was not available for all students and there appeared 
to be few students who fell into minority categories. 
Unlike some of the studies in the literature, subjects 
in the current study were asked directly to indicate the 
impact of variables such as marital status, birth of child, 
or loss of income on their degree progress, rather than 
leaving interpretation of correlation results up to the 
researcher. Examined in this way, the positive impact could 
also be factored in. 
The educational/career variables included previous 
graduate degree, the number of transferred credits, the 
difficulty of courses, and change of career. Although 
undergraduate grade point average, academic rigor of under-
graduate school, and GRE scores would have enriched the 
analysis, they were not available for this study. Doctoral 
grade point average was not included because of the lack of 
support in the literature for its use. 
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The remaining factors were related to the students' 
experiences in the academic department and were an attempt 
to capture the students' feeling of belonging, or fitting 
into the environment. 
Instruments 
The two instruments that were used to gather data for 
this study are described below. They include a nationally 
normed and standardized personality inventory and a ques-
tionnaire developed by the researcher to gather additional 
information for the study. 
The Myers-Briggs Type Indicator (MBTI) 
Background 
The MBTI (Myers, 1976) was originally developed in 
1943. In 1962, under the auspices of the Educational Test-
ing Service the first MBTI manual was published. In 1976, 
after sufficient research on the MBTI had been conducted, it 
was marketed for applied use by the Consulting Psychologists 
Press. As of 1986, more than 1,100 articles, dissertations, 
theses and books had been published on the MBTI. The in-
strument also has been translated into 21 languages (CAPT, 
1986). In addition, more than 500,000 sets of scores are on 
file in the databank at the Center for Applications of 
Psychological Type (Mccaulley, 1990). Although an alterna-
tive instrument for measuring psychological type is avail-
able (the Gray-Wheelwright Jungian Type Survey, Wheelwright, 
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et al., 1964), the MBTI was selected for this study because 
of its widespread use and psychometric validation, its 
extensive databank and bibliography, and its use in similar 
education-based studies. 
Items and Scoring 
The MBTI is a self-reported instrument containing two 
types of forced choice questions. The first is a series of 
partial sentences in which subjects are asked to complete 
the sentences with one of two or three responses (e.g., "Do 
you find the more routine parts of your day: (a) restful; 
(b) boring?"). The second is a series of word-pairs in 
which subjects are asked to select the word with the greater 
appeal (e.g., "make - create"). As described in the instru-
ment's manual (Myers & Mccaulley, 1985), each question 
refers to the bipolar continuum of one of four pairs of 
Jungian type preferences. The responses may be weighted O, 
1, or 2 points depending on their prediction ratio and 
degree of overpopularity. The total weighted scores for 
each preference pole are compared to the scores of its 
opposite pole (Extraversion-Introversion, ~ensing-iHtuition, 
Thinking-Eeeling, ~udging-Eerceiving). The degree of the 
difference between these scores is computed by formula to 
produce a "preference score." The pole with the greater 
total weighted score is deemed the individual's favored 
type, and the preference score shows the subject's reported 
strength of preference. Thus, the subject's placement on 
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each of the four continua results in a four letter, compos-
ite type definition of the subject (e.g., ESTJ), and each 
letter has a preference score which shows how clear the 
subject is about what he or she prefers, when forced to 
choose. 
In addition to this traditional dichotomous view of 
type, the MBTI preference scores may be converted to "con-
tinuous scores" to evaluate the instrument's psychometric 
properties and to use parametric analyses of research find-
ings. Continuous scores are calculated by setting a mid-
point at 100 for each of the four type continua and sub-
tracting the preference score from 100 for the E, s, T, and 
J poles, and adding the preference score to 100 for the I, 
N, F, and P poles. For example, a preference score of 20 on 
the E scale would have a continuous score on the E-I scale 
of so, while a preference score of 20 on the I scale would 
have a continuous score of 120. 
Abbreviated Form G 
Although the majority of the reliability and validity 
studies have been conducted on Form F, the 126-item Form G 
of the MBTI is now the standard form in use. It differs 
from the traditional 166-item version in the total number of 
questions, the rewording of nine items, and the rearrange-
ment of the items to present the scored items before the 
unscored, pilot items. Consequently, only the first 95 
items of the 126-item Form G contribute to the subject's 
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score. For this reason, the researcher developed an abbre-
viated, 95-item Form G. With permission of the publisher of 
the MBTI (see Appendix A and B), the 95 test items and 
directions were printed in a four-sided, folded format, and 
subjects were asked to circle their responses and return the 
instrument. A typing error resulted in the repetition of 
one word-pair item. Therefore, the duplicate item was 
removed when scored and considered an omitted item for all 
subjects. According to Gerald Macdaid of the Center for 
Applications of Psychological Type, the reliability of the 
scores remains steady until the number of omitted items 
exceeds 24 (personal communication, September 1989). There-
fore, the reliability was not considered compromised by the 
omission of this one item. 
Reliability 
Various measures of the internal consistency of the in-
strument are reported in the MBTI Manual (Myers & Mccaulley, 
1985) using the Spearman-Brown prophecy formula. The split-
half reliabilities of the linear continuous scores on Forms 
F and G for adult samples range from .71 to .88 (E-I), .75 
to .91 (S-N)I .67 to .88 (T-F), and .80 to .92 (J-P), show-
ing it to be consistent with those of other personality 
instruments. The internal consistency of the dichotomous 
preference scores was estimated by phi and tetrachoric 
coefficients to examine the reliability of the score$ as 
type categories rather than linear scores. As expected, the 
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phi coefficient estimates were conservative, ranging from 
.55 to .79 (E-I), .54 to .73 (S-N), .49 to .75 (T-F), and 
.58 to .79 (J-P), and the tetrachoric coefficients (which 
assume a normal distribution of scores) were high, ranging 
from .74 to .83 (E-I), .77 to .89 (S-N), .66 to .90 (T-F), 
and .76 to .93 (J-P) (p. 169-170). 
Test-retest product-moment correlations of continuous 
scores of adult samples using Form F ranged from .51 to .93 
(E-I), .58 to .93 (S-N), .45 to .91 (T-F), and .45 to .89 
(J-P) for test-retest intervals as short as one week and as 
long as four years. The percentage of test-retest agreement 
of type categories ranged from 68 to 89 (E-I), 64 to 92 
(S-N), 68 to 90 (T-F), and 66 to 90 (J-P) for intervals as 
short as five weeks and as long as six years. In addition, 
the percentage of type categories unchanged on the retest 
ranged from 31 to 61 for four categories unchanged, 27 to 44 
for three categories, 2 to 36 for two categories, O to 9 for 
one category, and O to 1 for no categories unchanged (Myers 
& Mccaulley, 1985, p. 170-174). It should be noted that 
chance alone would expect 6.25% to remain the same in all 
four categories, 25% to change in only one category, 37.5% 
to change in two categories, 25% to change in three catego-
ries, and 6.25% to change in all four categories. The 
authors of the manual conclude that the test-retest relia-
bilities of the instrument demonstrate consistency over 
time, and that changes in type are most likely to occur in 
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only one preference and in scales where the original prefer-
ence was low (Myers & Mccaulley, 1985). 
Validity 
To determine if the MBTI continuous scores correlate in 
the expected directions with other instruments that appear 
to be tapping the same constructs, Myers and Mccaulley 
(1985) present data comparing the MBTI with a wide range of 
instruments. These include personality tests such as: the 
Adjective Check List; California Psychological Inventory; 
Edwards Personality Preference Survey; Gray-Wheelwright 
Jungian Type Survey; Minnesota Multiphasic Personality 
Inventory; Omnibus Personality Inventory; and Sixteen Per-
sonality Factor Questionnaire. They also include interest 
inventories such as the Opinion, Attitude and Interest 
Scales; Kuder Occupational Interest Survey; Strong-Campbell 
Interest Inventory; and education scales such as Concept 
Mastery Test; Kolb Learning Style Inventory; and the Watson-
Glaser Critical Thinking Appraisal. In addition, the manual 
summarizes validity studies based on self-report, behavior 
observation, occupations, and academic majors. In summary, 
the correlations between corresponding dimensions are moder-
ately high and statistically significant (Carlyn, 1977; 
Devito, 1986; Myers & Mccaulley, 1985). 
Survey of Ph.D. Students 
The survey of Ph.D. students is a 16-item questionnaire 
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developed by the researcher to gather descriptive data on 
students' career and educational goals; the extent of per-
ceived support in their departments; the degree of difficul-
ty of five stages of doctoral study; the effect of employ-
ment, proximity to campus, and life crises on their degree 
progress; original career goal; current occupation; reasons 
for beginning their doctoral program; and possible reasons 
for discontinuing it (see Appendix C). These variables were 
selected based on the graduate student attrition literature 
(especially articles by Berg and Ferber, 1983; Girves and 
Wenunerus, 1988; Hoenack, et al., 1986; and Jacks, et al., 
1983), and based on the researcher's experience working in 
two graduate schools. In addition, questions regarding life 
crises were loosely based on The Social Readjustment Scale 
(Holmes & Rahe, 1967). The questionnaire utilized multiple 
choice questions, open-ended questions, and Likert-type 
scales. Additional comments were solicited to support 
subjects' responses and to enrich the study with anecdotal 
data. 
Pilot Study 
In August 1988, 28 doctoral students in, or graduates 
of, the Higher Education program at the same institution 
were contacted as a preliminary test group. The subjects 
for the pilot study were sent a packet including the study's 
cover letter (see Appendix D), the MBTI (Form G, abbreviat-
ed), and the Survey of Ph.D. Students. In addition, they 
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were sent a letter explaining their role in the study and 
asking them to participate (see Appendix E). Also a reac-
tion form (see Appendix F) was sent with the packet for 
pilot subjects to record their opinions of the process, sur-
veys, and cover letter. Nineteen of the 28 participated 
(67. 86%). 
This preliminary test group was selected because its 
members were doctoral students outside of the sample depart-
ments, and because they had experience in educational re-
search that would make them valuable critics of the study. 
Their responses to the MBTI, the Survey, and the reaction 
form were used to test the clarity of the survey questions, 
the face validity of the variables and the effectiveness of 
the materials and procedures. 
A review of the reaction forms showed that there were 
no negative responses on the question of confidentiality, 
and only one mildly negative response on the statement of 
purpose, variables being measured, and overall presentation. 
As a result, minor adjustments were made in the wording of 
some questions. However, the generally favorable reactions 
to response time, comfort level, relevance of questions, 
clarity of instruction and ability to capture a profile of 
the subject (see Appendix G) led the investigator to use the 
original methodology and materials. 
Protecting Subjects from Harm 
As a means of protecting subjects from harm, and in 
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keeping with the university's policy, a summary description 
and protocol were submitted to the Institutional Review 
Board for approval. The Board determined that the investi-
gation involved no risk to human subjects, and thus approved 
the research study. 
Data Collection 
Data Collection: Archival Data 
With the cooperation of the dean of the graduate 
school, the names of all students who began a Ph.D. program 
in the selected departments between fall 1976 and spring 
1987 were identified from admission and registration re-
cords. 
Demographic and educational data were recorded from the 
students' institutional files through the spring semester of 
1989. The data included: student identification number, 
date of birth, gender, address, term of first enrollment, 
term of last enrollment, number of credits transferred from 
another institution, and previous post-baccalaureate degrees 
earned. 
No attempt was made to determine if students who had 
left the university had done so voluntarily or as a result 
of academic dismissal or disciplinary action. Although this 
information might enrich the data, the number of "official" 
involuntary withdrawals would probably have been too small 
to be statistically useful. In addition, the common 
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practice of "counseling" students out of programs in lieu of 
official dismissal would have made precise measurement of 
the true failure rate difficult. 
Data Collection: MBTI and Survey of Ph.D. Students 
Current addresses for 234 subjects who had left the 
university were sought, and 208 were found from an address 
search conducted for the Alumni Affairs Off ice and the 
Graduate School by the Trans Union Credit Information Compa-
ny, of Chicago. 
In May 1989, 441 subjects were sent the abbreviated 
Myers-Briggs Type Indicator Form G with instructions on how 
to complete the instrument. They also were sent a cover 
letter explaining why they were selected, the nature and 
protocol of the study, the voluntary nature of the study, 
the confidential handling of information, and the availabil-
ity of the results of the study (see Appendix D). In addi-
tion, subjects were sent the survey of Ph.D. Students (see 
Appendix C). These instruments were accompanied by a 
stamped and addressed return envelope. Subjects were asked 
to respond within four weeks, and 184 did so (41.72%). In 
this first "wave," usable surveys were returned by 179 
subjects, three subjects indicated that they would not 
participate, and two returned incomplete materials. 
The Myers-Briggs Type Indicator and the survey of Ph.D. 
Students were coded discreetly in order to match the instru-
ments' responses or scores with file data and to determine 
121 
who had returned the materials and who should be sent a 
follow-up packet. A week after the deadline for return 
(five weeks after the initial mailing), a second mailing was 
sent with a revised letter (see Appendix H) to the 262 
subjects who had not yet responded. The return deadline for 
the second wave was two weeks. The second mailing added 69 
useable responses, four refusals, and three incomplete 
responses. A third mailing was not attempted based on the 
26% return rate on the second mailing. 
When original packets were returned by the postal 
service as undeliverable, duplicate materials were immedi-
ately sent to the subject's permanent address or an alter-
nate address provided by the department or the postal ser-
vice. A total of 72 subjects were sent duplicate materials 
to at least one alternate address. If more than one alter-
nate address was available, materials were sent to each, in 
turn. After one or more additional mailings, 22 of these 
subjects returned completed surveys, two returned incomplete 
surveys, one responded that he would not participate, 12 
were returned by the postal service again, and 35 never 
responded. Unless subjects indicated that they would not, 
or could not complete a survey, a second instrument was sent 
with a letter to those who returned an incomplete survey. 
The subject was thanked for the initial response and was 
asked to complete the unfinished survey and return it. 
In the final analysis, 260 subjects responded (58.96% 
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of the population, 60.61% of surveys not returned by the 
postal service). Of these, seven refused to participate, 
five returned incomplete and unusable instruments, and 248 
returned complete materials (56.24% of population, 57.67% of 
unreturned surveys). 
Responses on the Myers-Briggs Type Indicator were tran-
scribed from the abbreviated form to computerized score 
sheets by trained research associates. The sheets were 
electronically scored in the Testing Center at the Universi-
ty of Illinois at Chicago using the institution's MBTI 
scoring program. In addition, each unidentified form was 
scored by hand by the researcher (authorized by CAPT as an 
approved administrator of the MBTI) to correct errors that 
were introduced by the optical scanning method. Discrepant 
scores were hand calculated two additional times to verify 
the correct score. Individual continuous scores on the four 
type dimensions were recorded for each subject in addition 
to the usual four letter labels. 
Data Analyses 
The data analyses of the study are divided by academic 
division into two separate chapters for the sake of clarity 
and consistency with type theory. Data on the medical 
science students will be presented in Chapter IV, and on the 
humanities students in Chapter v. The data analyses de-
scribed below are presented in both chapters. 
The major focus of the study is to examine the 
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association of psychological type with completion of, or 
withdrawal from, Ph.D. degree programs. This examination 
was conducted using three different approaches as a means of 
checks and balances and for heuristic purposes. Using 
continuous scores, each of the four type scales and other 
selected variables were examined univariately to see if any 
of them individually were associated with retention/ 
attrition. These scores were then analyzed with other 
selected variables in a discriminant analysis to see if, 
when included simultaneously with other variables in a 
multivariate analysis, the type dimensions were associated 
with retention/attrition. Finally, type was examined in its 
dichotomous form using the Selection Ratio Type Table to see 
if the interaction of the four dimensions would show differ-
ent type patterns between the Ph.D. completers and the 
dropouts. 
Univariate Data Analyses 
Dealing with Possible Violations of Statistical Assumptions 
All univariate statistical computations used the SYSTAT 
statistics program, version 4.1 (Wilkinson 1989). The 
t-Test (for two groups) and ANOVA (for more than two groups) 
compare sample means to determine if the samples come from 
the same population, and, therefore, are not significantly 
different from one another. The tests assume that the 
samples have normal distributions, equal variances, and 
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independent observations. When these conditions are in 
doubt, using large samples or samples of equal number, and 
separate (rather than pooled) variances (for ~-Tests) can 
minimize the negative effects of violating these assump-
tions. Since some violation of these assumptions was possi-
ble and the sample size was small, additional, less restric-
tive, but less powerful tests were included for the sake of 
comparison. Since these alternative tests can use ordinal 
rather than interval data, they also served to compensate 
for possible scaling errors that might have developed in the 
writing of the Survey of Ph.D. Students. 
For these reasons, the Mann-Whitney U Test was used in 
addition to the ~-Test because it is "a good and relatively 
powerful alternative to the usual ~-Test for equality of 
means" (Hayes, 1981, p. 587). Likewise, The Kruskal-Wallis 
test was used with ANOVA because, "in comparisons with F 
from the analysis of variance, the Kruskal-Wallis test shows 
up extremely well" (Hays, 1981, p. 594). When ANOVAs showed 
significant differences among the three groups, additional 
post hoc contrasts were run to see if the difference was 
between Ph.D. completers and dropouts. The SYSTAT default, 
post hoc linear contrast procedure was used because it does 
not require equal cell counts. 
Dealing with Missing Data 
Frequency counts of the nine "life events" variables 
(question 12, Survey of Ph.D. Students, see Appendix C) 
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showed that a limited number of students experienced these 
events. The questions were scaled: O = does not apply, 
1 = very positive, 2 = positive, 3 = no impact, 4 = nega-
tive, 5 = very negative. More that 55% of the subjects 
responded "does not apply" to each of the question. In 
order to make better use of the small number of responses on 
these questions, the missing and "does not apply" responses 
were recoded as "no impact" responses based on the assump-
tion that if the event did not happen, it did not have an 
impact on students. Although one cannot assume missing 
responses meant that the event had no impact, the fact that 
there were only 2 missing responses (death of spouse and 
birth of child) minimized the potential problems inherent in 
this assumption. 
The fifth question of the Survey of Ph.D. Students 
asked subjects to indicate whether or not they lived beyond 
a 50 mile radius of the university during specified stages 
of the degree program. The sixth question used the same 
format inquiring about full-time employment during the same 
stages. The survey results showed that only at the course-
work stage did sufficient numbers of subjects respond. 
Active students and dropouts who had not yet reached the 
other stages (qualifying examinations, dissertation propos-
al, and dissertation writing) were unable to respond. 
Consequently, only the coursework stage was included in the 
data analyses. The same problem arose for the eleventh 
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question which asked students to indicate the level of 
difficulty of five stages of the program. Again, only the 
coursework stage was meaningful, and the other stages were 
eliminated from the analyses. 
Discriminant Analysis 
Discriminant analysis is a commonly used multivariate 
statistical technique for describing categorically grouped 
individuals based on a combination of metrically scaled 
(interval or ratio) independent variables or predictors, and 
for predicting group membership based on these predictor 
variables (Hair, et al., 1979; Klecka, 1980; Norusis, 1985). 
According to Hair, et al. "it derives the linear combination 
of the two (or more) independent variables that will dis-
criminate best between the a priori defined groups ••• by 
maximizing the between-groups variance relative to the 
within-groups variance" (p. 85). This "linear combination," 
or equation, is then tested by reclassifying the subjects. 
The new classifications are compared with the known group-
ings to see how well the equation discriminated among the 
subjects. It does so by calculating a "confusion matrix" 
which shows the frequencies and percentages of correctly and 
incorrectly classified subjects. If the analysis is statis-
tically significant and provides a "hit ratio" (percent of 
correct classifications) which exceeds chance by at least 
25%, then it is considered a good equation (Hair, et al., 
1979) and can be used to predict group membership of other 
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subjects. 
When developing the equation, the variables can be 
entered simultaneously or in a stepwise fashion. The latter 
method adds the strongest variables first and removes vari-
ables when covariance with later variables reduces their 
strength in the formula. It thus indicates the relative 
importance of the variables to the equation and the classi-
fication of subjects. The stepwise method has been criti-
cized for being too sample-dependent (Hair, et al, 1979; 
Huberty & Barton, 1989; Norusis, 1985; Wilkinson, 1989). 
However, since the current study is already recognized as 
being sample dependent, the benefits of stepwise analysis 
outweighed the problems identified with this procedure in 
this case. By using the stepwise method, the four psycho-
logical type variables could be examined for strength of 
contribution to the discriminant function. 
The discriminant analysis assumes that each group is a 
sample from a multivariate normal population, and that the 
population covariance matrices are equal. However, if 
sample sizes are small and the covariance matrices are not 
too dissimilar, the discriminant function performs quite 
well (Hair, et al., 1979, p. 87; Klecka, 1980, p. 10; Noru-
sis, 1985, p. 109). 
The Selection Ratio Type Table 
Since the various combinations of the four dichotomous 
dimensions of the MBTI result in 16 distinct, composite type 
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patterns, the aggregation of group data was shown in a 
standardized 16 cell "type table." The descriptive nature 
of the variables examined in this study, and the lack of an 
underlying normal distribution for the data called for a 
non-parametric procedure such as the Chi Square (X2). It is 
this technique which was the basis for the Selection Ratio 
Type Table Program (SRTT; Granade, et al., 1987)--the form 
of analysis developed by and recommended by the Center for 
Applications of Psychological Type (CAPT). The results of 
this program showed the frequency and percentage of subjects 
in each of the 16 type cells. In addition, for each cell it 
computed a "selection ratio," or index (I) and the statisti-
cal probability that the ratio occurred by chance. The 
selection ratio is the ratio of the proportion of a given 
type in one sample to the proportion of that type in another 
group (called a base population). 
The significance level was calculated as a 2 x 2 Chi 
Square with one degree of freedom and was computed separate-
ly for each ratio. The program calculated a Fisher's Exact 
Probability when the cell frequency was too small for a Chi 
Square. Given the relatively small sample sizes in this 
study, the conservative .001 level of probability was used 
to avoid interpretation errors that may arise with small 
samples (as suggested by the Center for Applications of 
Psychological Type, Mccaulley, 1977). The SRTT was used to 
compare Ph.D. completers to dropouts, and to compare both 
completers and dropouts to a base population of college 
graduates. 
Assigning Students to Retention Groups 
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Based on their academic records, the participating 
subjects (respondents) were divided into humanities or 
medical sciences divisions and then grouped into one of five 
retention groups so they could be compared to each other and 
to the selected independent sample. Group One consisted of 
active students who had not yet completed qualifying exami-
nations (32 in the humanities, 5 in the medical sciences). 
Group Two consisted of dropouts who had not completed quali-
fying examinations (34 in the humanities, 25 in the medical 
sciences). Group Three included active students who had 
successfully completed qualifying examinations (33 in the 
humanities, 29 in the medical sciences). Group Four com-
prised dropouts who had successfully completed qualifying 
examinations (2 in both the humanities and medical 
sciences), and Group Five represented students who had 
completed all requirements for the Doctor of Philosophy 
degree by September 1, 1989 (27 in the humanities, 59 in the 
medical sciences). Since students in this university were 
required to be registered or take an official leave of 
absence (except during the summer), registration status was 
the primary determinant of "active" status. Students, 
therefore, were considered active if they had no termination 
documents on file¥ and were enrolled or on leave in either 
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the fall semester 1988 or spring semester 1989. Subjects 
who did not meet these criteria but had indicated on the 
survey that they were still actively engaged in their pro-
gram were included in the active groups if the identified 
department verified that they were still active. Students 
were considered dropouts if a termination document was on 
file, if they had not been registered during the 1988-1989 
academic year, or if the department did not confirm that the 
students were active in the program. 
The small numbers of students in Group Four (post-
qualif ier, inactive) and Group One (pre-qualifier, active 
students) in the medical sciences required the collapsing of 
Groups One and Three, and Groups Two and Four, resulting in 
three retention groups. 
Description of the Population and Survey Respondents 
Using the archival data available, all students in the 
population were described using frequencies, percentages, 
means, and standard deviations for the following variables: 
gender, mean age of students when they began the program, 
prior post-baccalaureate degree, amount of transferred 
credit, academic program, and retention groups. 
After describing the population, the students who 
participated in the study (respondents) were compared to 
those who did not participate to determine if any bias was 
introduced due to the non-random, self-selection of .the 
respondents. The Pearson's Chi Square Test was used for 
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categorical variables. The ~-Test and Mann-Whitney U Test 
were used for metrically scaled variables (interval or 
ratio). 
Analyzing Differences among Retention Groups 
Univariate Analyses 
All three retention groups (active, dropout, and Ph.D.) 
were described with frequencies, means, standard deviations, 
and group percentages. In addition, a one-way Analysis of 
Variance (ANOVA) and Kruskal-Wallis ANOVA were performed on 
the metrically scaled variables to see if statistically 
significant differences were found among the groups, in 
general, and between the dropouts and Ph.D. completers, 
specifically. If both the ANOVA and Kruskal-Wallis proce-
dures showed significant differences among groups, post hoc 
tests were run to see between which groups the differences 
were found. In addition, Pearson's Chi Square test for 
independence was used for categorically scaled variables. 
Discriminant Analysis 
MBTI continuous scores were also used in a stepwise 
discriminant analysis with selected archival and survey 
variables to determine if type would be a strong discrimi-
nating factor between Ph.D. completers and dropouts. The 
following survey variables were included in the discriminant 
analysis: change of career interest since admission, prox-
imity to campus du~ing coursework, employment commitment 
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during coursework, presence of faculty mentor, faculty and 
student support, perceived treatment as a junior colleague, 
perceived difficulty of coursework, and the impact of criti-
cal life events while a student. In addition, these archi-
val variables were used: age, gender, and number of trans-
fer hours. 
The high correlation of the variables "previous post-
baccalaureate degree" and "number of transfer hours" 
required elimination of one of the two variables. The 
transfer hours variable was kept because its ratio level 
scores were more powerful than the categorical, previous 
degree variable. The SPSS-X (release 3.0) statistical 
analysis program was used for computation (SPSS Inc., 1988). 
Selection Ratio Type Table Analyses 
Comparing Ph.D. Completers and Dropouts 
In each of the two divisions, the MBTI types of the 
Ph.D. completers were compared to those of the dropouts 
using the Selection Ratio Type Table (SRTT). Percentages, 
selection ratios, and significance levels were calculated 
for the 16 composite type cells, and combinations of the 
individual type dimensions. 
Comparing Ph.D. Completers and Dropouts to College Graduates 
Since the Ph.D. completers and dropouts originally came 
from the same population of students accepted into doctoral 
programs, it was possible that their type profiles would not 
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show subtle differences between the two groups. In addi-
tion, it was likely that the small size of the self-selected 
samples of humanities and medical science subjects would 
reduce the possibility of finding a statistically signifi-
cant difference. Consequently, the Ph.D. completers and 
dropouts were compared to a base population of 14,766 col-
lege graduates to see if differences between the two groups 
could be detected. The base population was selected from 
the databank at the Center for Applications of Psychological 
Type (CAPT). It consisted of 6,814 male and 7,952 female 
adult college graduates, 25 years of age or older, not 
enrolled in school, who had completed four years of college, 
and whose MBTI forms were scored at the CAPT between 1971 
and December 1982. The samples of Ph.D. completers and 
dropouts in each division were compared to the college 
graduates. Because high academic aptitude and achievement 
are associated with completion of the Ph.D., it was expected 
that Ph.D. completers would be over-represented in the types 
associated with Introversion and iNtuition when compared to 
the college graduates, and that students who left doctoral 
study would be more similar in type to the college gradu-
ates. The type table analysis sought to answer the ques-
tion: are there significantly more or fewer dropouts (or 
Ph.D. completers) in a type, or group of related types, than 
would be expected from the representative base population? 
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Chapter Summary 
In order to compare the psychological type profiles of 
Ph.D. completers and dropouts, information was collected 
from subjects utilizing the Myers-Briggs Type Indicator, the 
survey of Ph.D. Students and from institutional records. 
Where possible these data were compared with institutional 
information on subjects who did not participate in the study 
to determine if the self-selected sample was biased. Sub-
jects were divided into three retention groups (active, 
dropout, and Ph.D. completers). Psychological type was 
analyzed with other variables in three ways. First, type 
and the other variables were analyzed univariately to deter-
mine their individual association with degree completion or 
withdrawal. Second, a discriminant analysis was performed 
to see how well type and other variables were able to dis-
tinguish between dropouts and completers. Third, using the 
SRTT, the MBTI types of each retention group were also com-
pared to each other, and with those of an independent sample 
of college graduates to see if and how they differed from 
the independent group and, therefore, from each other. 
The results of these analyses will be described in Chapter 
IV for the medical science students, and in Chapter V for 
the humanities students. 
CHAPTER IV 
RESULTS - MEDICAL SCIENCE DIVISION 
This chapter summarizes the results of the data analy-
ses described in Chapter III for subjects in the medical 
science division. It starts with a basic description of all 
doctoral students enrolled in the division. The profile 
includes gender, age at the beginning of the program, previ-
ous graduate degrees, transfer credit, program, and reten-
tion status. After a description of the population, par-
ticipants and nonparticipants are compared for possible 
sample bias. A profile of the respondents who participated 
in the study is provided. 
Three retention groups (active students, dropouts, and 
Ph.D. completers) are then compared on each individual 
variable using Analysis of Variance (ANOVA) and the Kruskal-
Wallis test to determine if a statistical difference is 
found among the three groups on the four psychological type 
dimensions and the other interval or ratio scaled variables. 
The .05 significance level was selected, as is standard in 
social science research (Best & Kahn, 1986: Hayes, 1981). 
When differences were found at the .05 level or better, fur-
ther post hoc test results are described to show if the 
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Ph.D. completers differed from dropouts. The Pearson's Chi 
square test of independence was used to determine if associ-
ations existed among the three groups for categorically 
scaled variables such as gender, program, previous post-
baccalaureate degree, and retention group. In addition to 
the univariate analyses, the results of the multivariate 
discriminant analysis are described to show if the vari-
ables, when examined simultaneously, increase the likelihood 
of students being categorized as completers or dropouts. 
Finally, the results of the Selection Ratio Type Table 
(SRTT) analyses are described comparing the Ph.D. completers 
with dropouts, and comparing both of these groups with an 
independent sample of college graduates. 
Description of the Medical Science Student Population 
Between the years 1976 and 1987, 202 students began a 
doctoral program in one of the five medical science programs 
at the university examined. The population was evenly 
divided between male and female students {102 males, 100 
females). The mean age of students when they began their 
programs was 25.23 years, with a minimum age of 20 and a 
maximum of 46 (§.U = 4.153). The majority of students began 
the program with no prior graduate degree en= 146, 72.28%). 
Fifty-three had earned a post-baccalaureate degree prior to 
enrolling in the doctoral program (26.24%), and information 
was missing for three students (1.48%). In addition, the 
majority of students had not transferred credit from 
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previous graduate work (ll = 169, 83.66%). Thirty students 
received advanced standing by transferring graduate credit 
(14.85%), and information about transfer credit was unavail-
able for the same three students (1.48%). The mean number 
of transferred semester hours was 2.69 (min. = o, max. = 36, 
SD= 7.33). 
students were enrolled in one of five academic pro-
grams. The largest group of students was enrolled in bio-
chemistry and the smallest group was in pharmacology (see 
Table 7). 
TABLE 7 
NUMBER OF STUDENTS WHO STARTED MEDICAL SCIENCE PROGRAMS 
1976 to 1987 
Program Number Percent 
Anatomy 39 19.31 
Biochemistry 50 24.75 
Microbiology 49 24.26 
Pharmacology 27 13.37 
Physiology ___ll 18.32 
Total 202 100.01 
Medical Science Retention Groups 
The medical science students were placed in one of five 
original retention groups (see Table 8). The small number 
of students in the post-qualifying examination inactive 
group, and the pre-qualifying examination active group 
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required a consolidation of the inactive groups and the 
active groups as illustrated in Table 9. Contrary to the 
amount of attention paid to the "ABO" (all but dissertation) 
phenomenon (e.g., Grissom, 1985; Jacks, et al., 1983; Mah, 
1986), this study shows that less than 4% of the students in 
this population dropped out after reaching the ABO stage. 
TABLE 8 
ORIGINAL MEDICAL SCIENCE RETENTION GROUPS 
Group n Percent 
1. Pre-exam Active 11 5.45 
2. Pre-exam Inactive 58 28.71 
3. Post-exam Active 43 21.29 
4. Post-exam Inactive 8 3.96 
5. Ph.D. Completers 82 40.59 
Total 202 100.00 
TABLE 9 
CONSOLIDATED MEDICAL SCIENCE RETENTION GROUPS 
Group n Percent 
1. Active 54 26.73 
2. Inactive 66 32.67 
3. Ph.D. Completers ~ 40.59 
Total 202 99.99 
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Matching the Medical Science Respondents to the Population 
Of the 202 medical science students, 120 participated 
in the study for a response rate of 59.41% of the population 
(60.61% of deliverable surveys). Respondents were compared 
to those who did not respond to determine if the sample was 
significantly biased based on the variables available for 
comparison (academic program, gender, age at the beginning 
of the program, previous post-baccalaureate degree, number 
of transfer semester hours, and retention group). 
Return Rate by Program 
Although the programs are almost equally represented in 
the sample, anatomy, pharmacology and physiology had a 
greater proportion of students in the sample than did bio-
chemistry and microbiology. Consequently, biochemistry and 
microbiology were slightly under-represented in the sample. 
When Pearson's Chi Square test (X2) was applied, these 
differences were found to be moderately significant (see 
Table 10). 
Return Rate by Gender 
Of the 120 respondents, 66 were male (55%) and 54 were 
female (45%). Since the males made up 50.49% of the popula-
tion and females comprised 49.51%, the males were slightly 
over-represented and the females were slightly under-repre-
sented. The obtained Chi Square only approached signifi-
cance in this analysis; x2 (1, H = 202) = 3.571, R < .059. 
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TABLE 10 
RETURN RATE BY MEDICAL SCIENCE PROGRAM 
Medical 
science 
Program 
Anatomy 
Biochemistry 
Microbiology 
Pharmacology 
Physiology 
Total 
n 
28 
25 
23 
21 
23 
120 
Percent 
of 
Program 
71.79 
50.00 
46.94 
77.78 
62.16 
Percent of 
All MS 
Returns 
23.33 
20.83 
19.17 
17.50 
19.17 
100.00 
x2 (4, H = 202) = 11.37, R < .023. 
Program's Percent 
of MS 
Population 
19.31 
24.75 
24.26 
13.37 
l,8.32 
100.00 
Return Rate by Age at Beginning of Program 
The mean age of respondents at the beginning of their 
programs was 25.46 years (min. 20, max. 45, SD= 4.26). 
This was only fractionally higher than the mean age of 25.06 
for the nonrespondents (min. 20, max. 46, SD= 4.09). The 
t-Test for independent groups showed this difference not to 
be significant, t (169.2) = -.674, R < .501. In addition, 
the nonparametric Mann-Whitney u Test confirmed this finding 
(U = 5297.5, R < .351). 
Return Rate by Previous Post-Baccalaureate Degree 
Fifty-three students in the medical science population 
(26.24%) had earned a graduate degree prior to beginning 
their doctoral studies at this institution. When comparing 
the number of previous degree holders among the respondents 
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with that of the nonrespondents, a slight and nonsignificant 
difference was found. Of the 120 respondents in the sample, 
31 had earned a previous degree (25.83%), while 22 of the 82 
non-respondents had a previous degree (26.83%). Consequent-
ly, previous degree holders were fractionally under-
represented in the sample (X2 (1, H = 199) = .099, 
R < .753). 
In order to estimate the number of students who had 
earned graduate degrees in the same or related field as that 
of their doctoral study, transfer credit was examined with 
the previous degree. This was based on the assumption that 
some relationship between the previous degree and the cur-
rent program probably existed if the department accepted 
transfer credit. Since this is a rough and imprecise mea-
sure it should be used with caution, however. 
Of the 53 students in the population who had a previous 
degree, 25 also transferred credit into .:heir doctoral 
program, and 28 did not receive transfer credit, suggesting 
that approximately half (47.17%) of the students with previ-
ous degrees had studied in the same or a related field (see 
Table 11). As in the population, approximately half of the 
respondents with a previous degree in the sample transferred 
credit into their doctoral program (54.84%, see Table 12). 
More will be said about the data in Tables 11 and 12 when 
the retention groups are compared below. 
1. 
2. 
3. 
1. 
2. 
3. 
TABLE 11 
CROSSTABULATION OF TRANSFER CREDIT WITH PREVIOUS POST-BACCALAUREATE DEGREE (PPD) 
FOR MEDICAL SCIENCE POPULATION 
Transfer Credit Total % PPD % No PPD 
Yes I No N with with 
PPD I No PPD I PPD I No PPD credit credit I I I 
Active 7 I 1 I 8 I 38 54 46.67 2.56 
Dropout 3 I 2 I 8 I 53 66 27.27 3.64 
Ph.D. 15 I 2 I 12 I 50 82 55.56 3.85 
Total 25 I 5 I 28 I 141 202 47.12 3.42 I I I 
TABLE 12 
CROSSTABULATION OF TRANSFER CREDIT WITH PREVIOUS POST-BACCALAUREATE DEGREE (PPD) 
FOR MEDICAL SCIENCE RESPONDENTS 
Transfer Credit Total % PPD % No PPD 
Yes I No N with with 
PPD I No PPD I PPD I No PPD credit credit I I I 
Active 5 I 1 I 5 I 23 34 50.00 4.17 
Dropout 0 I 0 I 2 I 25 27 o.oo 0.00 I I I Ph.D. 12 I 2 I 7 I 38 59 6;}.16 ~.00 Total 17 I 3 I 14 I 86 120 54.84 3.37 
f-1 
~ 
['.) 
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Return Rate by Transferred Semester Hours 
Twenty respondents had transfer credit applied to their 
program (16.67%) with the mean number of transferred semes-
ter hours for the group being 3.128 (§12 = 8.079). In con-
trast, ten of the nonrespondents (12.19%) had such credit, 
with the mean number of credits for the group being 1.937 
(SD= 5.988). Using the t-Test, it was found that the 
respondents and nonrespondents did not differ significantly 
in the number of semester hours they transferred 
Ct (194.2) = 1.248, R < .214). The respondents also did not 
differ from the nonrespondents in the number of subjects who 
had transfer hours (X2 (1, H = 199) = .598, R < .439). 
Return Rate by Retention Groups 
The three consolidated retention groups were used to 
compare respondents with nonrespondents (Table 13). Drop-
outs were significantly under-represented among respondents 
(40.91%), while active students and Ph.D. completers were 
over-represented (62.96% and 71.95%, respectively). 
Consequently, individuals who left the program before 
completing the degree were significantly less likely to be 
respondents, and those who were still active or who had com-
pleted the degree were more likely to respond. The same re-
sponse pattern has been noted by Clewell (1987), Girves and 
Wemmerus (1988), and Valentine (1987). 
From the data available one should not assume that the 
lower response rate of the dropouts is due to a conscious 
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choice not to respond. It is possible that this group had a 
larger percentage of outdated addresses compared to the 
other groups. This would not be surprising, since the 
university would be expected to have accurate addresses for 
current students, and to have reasonably accurate records of 
its alumni. 
TABLE 13 
RESPONSE RATES OF MEDICAL SCIENCE RESPONDENTS AND POPULATION 
BY RETENTION GROUPS 
Group 
1. Active 
2. Inactive 
3. PhD 
Total 
Sample 
n 
34 
27 
59 
120 
Population 
H 
54 
66 
82 
202 
x2 (2, H = 202) = 14.99, R < .001. 
Percent of 
Retention Group 
62.96 
40.91 
71.95 
Although it is not possible to know how many unreturned 
surveys did not, in fact, reach the intended individuals, an 
estimate of the total percentage of undeliverable surveys in 
each retention group is suggested by examining the surveys 
that were returned by the postal service. Among the 12 
surveys returned by the postal service, 75% were addressed 
to dropouts (n = 9), the other 25% were addressed to Ph.D. 
completers (n = 3), and none of the surveys sent to active 
students was returned. Therefore it should not be assumed 
that dropouts were more likely to refuse to participate, 
despite the fact that they were under-represented. 
Section Summary 
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When comparing those who participated in the study with 
those who did not, there was little significant difference 
found on variables such as gender, age, previous degree and 
transfer credit. The only difference found to be statisti-
cally significant between the sample group and population 
was the representation of retention groups. In addition, 
moderately significant differences were found in the repre-
sentation of academic programs. Consequently, the results 
of the study appear to be fairly representative of the 
population of Ph.D. recipients and active students. With 
only a 40.91% return rate from the dropout group, it is wise 
to be cautious in generalizing these results to all dropouts 
in this division. 
Univariate Analyses 
Since retention group status and the variables age, 
gender, previous post-baccalaureate degree, transfer semes-
ter hours and academic program were available for all stu-
dents in the population from university records, it was 
possible to compare the three retention groups of the entire 
medical science population with one another on these vari-
ables, as well as to compare the three retention groups of 
the respondent sample. In some cases, significant 
differences among the sample groups were found not to be 
significant in the population, and vice versa. 
Gender 
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Women and men are equally represented in the population 
examined. Do they complete the program in the same propor-
tion as well? Are women less likely to complete the Ph.D. 
as some of the literature suggests (Berg & Ferber, 1983; 
Decker, 1973; Girves, Wemmerus & Rice, 1986; Lunneborg & 
Lunneborg, 1973, Sells, 1973)? Looking at the entire period 
under study, the number of male and female students is 
virtually identical (~le = 102, Iltemale = 100). However, two 
distinct patterns of gender distribution were found in the 
medical science population. From 1976 to 1981 the majority 
of students in each yearly cohort were male, and the oppo-
site effect was found between 1982 and 1987 (see Table 14). 
Since female students were outnumbered in the early 
cohorts and since time is a factor in Ph.D. completion, the 
relationship of gender to degree completion was examined in 
two separate analyses. The early cohorts (1976 - 1981) 
showed that all but one male and one female student had 
either completed or withdrawn from the program. In this 
subsample the men outnumbered women in degree completion by 
as many as 16.6 percentage points (see Table 15). The late 
cohorts {1982 - 1987) show the opposite result women 
completers outnumbered men by 10.16 percentage points as of 
the Fall of 1989. The final completion and attrition rates 
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TABLE 14 
ANNUAL COHORTS BY GENDER: MEDICAL SCIENCE POPULATION 
Year Male Female 
n n 
1976 14 66.67 7 33.33 
1977 15 68.18 7 31.82 
1978 9 64.29 5 35.71 
1979 7 58.33 5 41. 67 
1980 11 61.11 7 38.89 
1981 9 65.00 7 38.00 
1982 2 12.50 14 87.50 
1983 10 50.00 10 50.00 
1984 6 40.00 9 60.00 
1985 7 46.67 8 53.33 
1986 4 25.00 12 75.00 
1987 8 47.06 _2._ 52.94 
Total 102 100 
TABLE 15 
GENDER DISTRIBUTION BEFORE AND AFTER 1982: 
MEDICAL"SCIENCE POPULATION 
Early Cohorts 1976-81 Late Cohorts 
male I female male 
n % I n % n % I 
1. Active 1 1.54 1 2.63 24 64.86 
2. Dropout 19 29.23 17 44.74 9 24.32 
3. Ph.D. 45 69.23 20 52.63 4 10.81 
Total 65 63.11 38 36.89 37 37.37 
Early Cohorts X2 (2, n = 103) = 2.844, R < .241. 
Late Cohorts X2 (2, n = 99) = 3.802, R < .149. 
I 
I 
I 
1982-87 
female 
n % 
28 45.16 
21 33.87 
13 20.97 
62 62.63 
for the late cohorts cannot be determined until all students 
have either completed or withdrawn from the program. Chi 
Square tests of independence showed no statistically 
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significant differences in either subsample, however. 
In conclusion, there is no statistically significant 
difference between male and female students in the comple-
tion of the Ph.D. degree in this population. However, a 
greater percentage of male students completed the degree 
when they were in the majority of the student population 
between 1976 and 1981. Although it is too early to deter-
mine the true completion rate of the late cohorts, female 
students who are in the majority of this subsample appear to 
be more likely to have either completed the degree or to 
have withdrawn from the program when compared to the male 
students. In addition, when all cohorts were grouped 
together no statistically significant differences were found 
among the retention groups in the population (see Table 16) 
or in the sample (see Table 17). 
TABLE 16 
MEDICAL SCIENCE POPULATION DISPLAYED BY GENDER 
Male Female Total 
n % n % n % 
1. Active 25 46.30 29 53.70 54 100.00 
2. Dropout 28 42.42 38 57.58 66 100.00 
3. Ph.D. 49 59.76 33 40.24 82 100.00 
Total 102 50.49 100 49.51 202 100.00 
x2 (2, N = 202) = 4.914, R < .086. 
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TABLE 17 
MEDICAL SCIENCE SAMPLE DISPLAYED BY GENDER 
Male Female Total 
n % n % n % 
1. Active 18 52.94 16 47.06 34 100.00 
2. Dropout 12 44.44 15 55.55 27 100.00 
3. Ph.D. 36 61.02 23 38.98 59 100.00 
Total 66 55.00 54 45.00 120 100.00 
x2 c2, n = 120) = 2.137, R < .344. 
Age at Matriculation 
Positive, negative and no correlations were found among 
the various studies that compared age to degree completion 
in the review of the literature. The results of the current 
study support the findings of those who found no correla-
tion. The largest difference in mean ages in the groups 
under study was approximately one year between the popula-
tion's active students and Ph.D. completers, and between the 
sample's active students and dropouts. Neither difference 
was significant (Table 18). 
Previous Post-baccalaureate Degree 
Knox (1970) and Lunneborg and Lunneborg (1973) found an 
indirect and positive relationship between previous graduate 
degree and degree completion. Although significant differ-
ences were found among the sample retention groups in the 
number of students who had previous post-baccalaureate 
1. 
2. 
3. 
TABLE 18 
AGE OF MEDICAL SCIENCE POPULATION AND SAMPLE 
AT INITIAL MATRICULATION 
Population 
H Mean Age 
Active 54 25.85 
Dropout 66 25.32 
Ph.D. 82 24.73 
fill 
3.78 
5.09 
3.48 
n 
34 
27 
59 
Sample 
Mean Age 
25.56 
24.63 
24.97 
Population ANOVA: ~ (2, 199) = 1.213, R < .30. 
Sample ANOVA: F (2, 117) = 0.415, R < .66. 
Sample K-W: H = 3.19, R .20. 
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3.79 
5.20 
3.70 
degrees, the differences fall just below the .OS level of 
significance when the entire population is examined (see 
Tables 19 and 20). The current study shows a trend that is 
similar to that found by Knox (1970) and Lunneborg and 
Lunneborg (1973). The difference between the population and 
sample results suggest that dropouts with previous graduate 
degrees were less likely to participate in the study. 
Although not quite significant for the population, the 
active student and Ph.D. completer groups had more students 
who had earned previous graduate degrees than did the drop-
outs. In addition, Tables 11 and 12 show that a greater 
proportion of previous degree holders in the active and 
Ph.D. completer groups received transfer credit for their 
previous degrees when compared to the dropouts. If one can 
assume that receipt of transfer credit for previous degree 
work indicates that the previous degree was taken in the 
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TABLE 19 
PREVIOUS DEGREE: MEDICAL SCIENCE POPULATION 
Yes No Total 
n % n % n % 
1. Active 15 27.78 39 72.22 54 100.00 
2. Dropout 11 16.67 55 83.33 66 100.00 
3. Ph.D. 27 34.18 52 65.82 79 100.00 
Total 53 26.63 146 73.37 199 100.00 
Note: Three cases were removed from Ph.D. group due to 
missing data for this variable. 
x2 (2, H = 199) = 5.692, l2 < .058. 
TABLE 20 
PREVIOUS DEGREE: MEDICAL SCIENCE SAMPLE 
Yes No Total 
n % n % n % 
1. Active 10 29.41 24 70.59 34 100.00 
2. Dropout 2 7.41 25 92.59 27 100.00 
3. Ph.D. 19 32.20 40 67.80 59 100.00 
Total 31 30.39 89 74.17 120 100.00 
x2 (2, n = 120) = 6.261, l2 < .044. 
same or a related field, then the data suggest that a rela-
tionship may exist between finishing the Ph.D. and having 
previously earned a graduate degree (especially if it was in 
the same field of study). 
Transfer Semester Hours 
The transfer semester hour variable looked at 
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transferred credit regardless of the receipt of a previously 
earned post-baccalaureate degree. Looking at the transfer 
credit variable as categorical, i.e., the number of students 
with credit and without credit, recognizable but nonsignifi-
cant differences emerged. A total of 30 students in the 
population had transferred credit. Almost three times as 
many Ph.D. completers, had transferred credit when compared 
to dropouts (see Table 21). An even more pronounced differ-
ence in the same direction was found in the sample. A total 
of 23.73% of the Ph.D. completers had transferred credit and 
none of the dropouts in the sample had transferred credit 
(see Table 22). As with the previous post-baccalaureate de-
grees, these differences were significant in the sample 
(X2 (2, n = 120) = 7.542, R < .023), and only approached 
significance at the .05 level in the population (X2 (2, 
H 199) = 5.464, R < .065). Consequently, dropouts with 
transfer credit were less likely to have responded to the 
study, which contributed to the significant findings in the 
sample group. 
However, looking at transfer credit as ratio level data 
rather than categorical, the differences among the groups 
are more pronounced. Although the retention groups in the 
population were almost significantly different in the number 
of students who had g.ny amount of transfer credit, greater 
and moderately significant differences in both the popula-
tion and the sample were found when transfer credit was 
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TABLE 21 
SUBJECTS WITH TRANSFER CREDIT: MEDICAL SCIENCE POPULATION 
Yes No Total 
n % n % n % 
1. Active 8 12.81 46 85.18 54 100.00 
2. Dropout 5 7.58 61 92.42 66 100.00 
3. Ph.D. 17 21.52 62 1a.48 79 100.00 
Total 30 25.00 169 84.92 199 100.00 
Note: Three cases were removed from Ph.D. group due to 
missing data for this variable. 
x2 (2, H = 199) = 5.464, R < .065. 
TABLE 22 
SUBJECTS WITH TRANSFER CREDIT: MEDICAL SCIENCE SAMPLE 
Yes No Total 
n % n % n % 
1. Active 6 17.65 28 82.35 34 100.00 
2. Dropout 0 o.oo 27 100.00 27 100.00 
3. Ph.D. 14 23.73 45 76.27 59 100.00 
Total 20 16.67 100 83.33 120 100.00 
x2 (2 n = I - 120) = 7.541, R < .023. 
analyzed as the mean number of semester hours transferred in 
each retention group, as opposed to the number of students 
who had transferred credit (see Table 23). Consequently, 
dropouts in general had fewer transfer hours than the Ph.D. 
completers separately, and fewer than the Ph.D. completers 
and active students combined. 
TABLE 23 
TRANSFER SEMESTER HOURS: 
MEDICAL SCIENCE POPULATION AND SAMPLE 
Population• Sample 
H Mean Hours ~ n Mean Hours 
1. Active 54 2.17 6.26 34 
2. Dropout 66 1.11 4.94 27 
3. Ph.D. 79 4.37 9.18 59 
a 3 cases were removed from Ph.D. group due to 
for this variable. 
Population ANOVA: E (2, 196) = 3.854, R < .023. 
Population K-W: = 5.863, R < .053. 
Population Post hoc contrasts: 
2.73 
o.oo 
4.90 
missing 
Group 3 vs. 2: E (1, 196) = 7.322, R < .007. 
Sample ANOVA: E (2, 117) = 3.631, R .030. 
Sample K-W: H = 7.601, R < .022. 
Sample post hoc contrasts: 
Group 3 vs. 2: E (1, 117) = 7.110, R .009. 
These results lend some support (albeit not quite 
significant) to the association of transfer credit with 
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SD 
7.36 
o.oo 
9.76 
data 
degree completion. It is possible that previously earned 
graduate credit, especially in the same or a related field, 
can give students better background for understanding doc-
toral level material, can shorten the period engaged in 
coursework and hasten students to the research phase of the 
program, and can contribute to greater self confidence. 
Compared to doctoral students without prior graduate school 
experience, students who have earned graduate credit are 
presumed to be prepared better for the academic rigors and 
lifestyle of graduate students, so adjustment to these 
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situations may be less of a problem for these students. 
Proximity to Campus During Coursework 
Much of the attrition literature stresses the impor-
tance of social and academic integration on degree comple-
tion (Bean, 1980; Pascarella, 1982a; Tinto, 1987). In 
addition to the interaction of students with their academic 
and social milieu, graduate students engage in a profession-
al socialization process that helps to prepare them to 
emerge as independent scholars (Katz and Hartnett, 1976). 
The student's success at social, academic and professional 
integration depends to a great extent on the amount of, and 
quality of time spent with faculty, staff and students 
engaged in graduate study and research. Consequently, 
students who do not have easy access to the graduate college 
environment may be at a disadvantage when compared to stu-
dents who live closer to campus. 
Are graduate students who live beyond a 50 mile radius 
of the campus more likely to drop out than those who live 
closer to campus as suggested by Valentine (1987)? Does 
proximity to campus allow students to engage more fully in 
the activities of the program, and enhance completion? The 
issue of proximity to campus was raised in question five of 
the Survey of Ph.D. Students (Appendix C). The limited 
number of students in the sample who lived that distance 
from campus were evenly distributed among the three reten-
tion groups. The data analysis reveals that distance does 
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not make a significant difference (see Table 24). However, 
the size of the sample is much too small to draw any conclu-
sions with confidence. 
TABLE 24 
DOMICILE 50 MILES FROM CAMPUS DURING COURSEWORK 
AND BEFORE QUALIFYING EXAMINATION: MEDICAL SCIENCE SAMPLE 
Yes No Total 
n % n % n % 
1. Active 2 5.88 32 94.12 34 100.00 
2. Dropout 2 7.41 25 92.59 27 100.00 
3. Ph.D. 3 5.08 56 94.92 29 100.00 
Total 7 5.83 113 94.17 120 100.00 
x2 (2, n = 120) = .182, R < .913. 
Employed Full-time During Coursework 
Like proximity to campus, full-time employment during 
graduate study may interrupt and diminish the amount of time 
available for study and participation in departmental activ-
ities and research. Are students who work full-time while 
engaged in doctoral programs less likely to complete the 
degree? 
Although sufficient data were not available from this 
sample to explore this question in other stages of doctoral 
education, a total of 13 individuals were employed during 
the coursework stage of the Ph.D. (Survey question 6, Appen-
dix C). When examining the employment variable on a 
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frequency table and using the Chi Square test, no signifi-
cant differences are apparent (Table 25). In fact, the 
same percentage of employed students was found in both the 
Ph.D. completer and dropout groups. 
TABLE 25 
SUBJECTS EMPLOYED FULL-TIME DURING COURSEWORK: 
MEDICAL SCIENCE SAMPLE 
Yes No Total 
n % n % n % 
1. Active 3 8.82 32 91.18 34 100.00 
2. Dropout 3 11.11 24 88.89 27 100.00 
3. Ph.D. 7 11.89 52 8~.14 59 100.00 
Total 13 10.83 108 90.00 120 100.00 
xz (2, n = 120) = .208, Q. < .901. 
Presence of a Mentor 
The review of the literature summarized the research 
conducted on the role of faculty advisors on degree prog-
ress. The concern and usefulness of the advisor and the 
treatment of students as junior colleagues were identified 
as being related to degree progress by Berg and Ferber 
(1983) and Girves and Wemmerus (1988). Subjects in the 
current study were asked if they had a "mentor to encourage 
and assist [them) and take special interest in [their] 
success" (Survey question 7, Appendix C). In addition, they 
were asked to indicate the extent to which they felt support 
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from faculty in the program and the extent to which they 
were treated as a junior colleague by the program faculty. 
The responses are described in this section and the next 
two. 
Were Ph.D. completers in this sample more likely to 
have identified a mentor than those who withdrew from the 
program? Significant differences were found among the 
groups on the mentor variable (Table 26). Ninety-three per-
cent of the Ph.D. completers responded "yes" when asked if 
they had a faculty/staff "mentor." Active students had the 
second highest percentage (85.29%), and 66.67% of the drop-
outs indicated the presence of a mentor. 
TABLE 26 
IDENTIFICATION OF A MENTOR: MEDICAL SCIENCE SAMPLE 
Yes No Total 
n % n % n % 
1. Acti'\ ;;.; 29 85.29 5 14.71 34 100.00 
2. Dropout 18 66.67 9 33.33 27 100.00 
3. Ph.D. 55 93.22 4 6.78 59 100.00 
Total 102 85.00 18 15.00 120 100.00 
x2 (2' n = 120) = 10.247, l2 < .006. 
The Chi Square test of independence showed a signif i-
cant difference among these groups. Consequently, although 
two-thirds of the dropouts indicated that they had a mentor, 
Ph.D. completers were significantly more likely to have 
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reported the presence of a mentor. Since all of the Ph.D. 
completers had a dissertation advisor, the potential for 
them to have identified a mentor is much greater than the 
dropouts, or even the active students. 
Although the presence of a mentor is associated with 
degree completion, this factor alone does not appear to be 
enough to counterbalance other variables impacting on degree 
completion for the large percentage of dropouts who reported 
having a mentor. 
Perceived support of the Faculty 
Did Ph.D. completers more often than dropouts indicate 
that they felt supported by the faculty? Did they experi-
ence a more supportive and helpful environment than those 
who withdrew? students were asked to indicate on a Likert-
type scale, the extent of support of the faculty as a whole 
for their academic efforts {Survey question 8, Appendix C). 
The scale ranged from 1 (to no extent) to 5 (to a great 
extent). Ph.D. completers felt the greatest amount of 
support and dropouts felt the least amount (see Table 27). 
Using ANOVA and the Kruskal-Wallis test, these differences 
were found to be highly significant. Additional post hoc 
tests confirmed that the difference was found between the 
Ph.D. completers and the dropouts. Although, on the aver-
age, dropouts found the faculty to be supportive to some 
extent, Ph.D. completers in this sample, reported a much 
more supportive relationship with the faculty than did 
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currently enrolled students or dropouts. 
In addition, frequencies were tabulated on the response 
groups to show the pattern of responses among the three 
retention groups. Frequencies and the Chi Square test 
calculated on the five response categories found highly 
significant differences among the three groups (X2 (8, 
n = 120), 39.184, R < .ooo). However, sparse cells shed 
doubt upon these results. In response to this potential 
problem, the five categories were collapsed into three 
(1 = negative, 2 = to some extent, 3 = positive) and were 
tested again. The results displayed in Table 28 show that 
the dropouts responded in the greatest proportion on the 
negative end of the scale (40.74%). Only 26.47% of the 
active students and 3.40% of the Ph.D. completers responded 
negatively. On the other hand, 83.05% of the Ph.D. complet-
ers responded on the positive end of the scale and only 
37.04% of the dropouts did so. Like the mean score dis-
crepancies, the differences in the three categories of re-
sponses also were significantly different (X2 (4, n = 120) = 
25.939, R < .000). 
Consequently, Ph.D. completers were more likely to 
respond positively and less likely to respond negatively 
when describing the extent of faculty support. In addition, 
they indicated that they felt more strongly about it. This 
result is consistent with the literature on the topic. (Berg 
& Ferber, 1983; Girves & Wemmerus, 1988). 
TABLE 27 
EXTENT OF FACULTY SUPPORT: MEDICAL SCIENCE SAMPLE 
n Mean Score 
1. Active 34 3.23 
2. Dropout 27 3.00 
3. Ph.D. 59 4.30 
Note: 1 = no extent, 3 = some extent, 
ANOVA: I: .(2, 117) = 20.45, R < .000. 
KW: H = 32.40, gf = 2, R < .ooo. 
Post Hoc Contrasts: 
fil2 
0.99 
1.27 
0.89 
5 = great extent. 
Group 3 vs. 2: ~(1, 117) = 30.60, R < .ooo. 
TABLE 28 
FREQUENCIES OF FACULTY SUPPORT RESPONSE CATEGORIES: 
MEDICAL SCIENCE SAMPLE 
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(1 - 2) (0, 3) (4 - 5) Total 
Negative To Some Extent Positive n 
n % n % n % 100% 
1. Active 9 26.47 9 26.47 16 47.06 
2. Dropout 11 40.74 6 22.22 10 37.04 
3. Ph.D. ~ 3.39 8 13.56 49 83.05 
Total 22 18.33 23 19.17 75 62.50 
Note: 1 = no extent, 3 = some extent, 5 = Great Extent. 
x2 (4, n = 120) = 25.939, R < .ooo. 
Perceived Treatment as a Junior Colleague 
34 
27 
59 
120 
In addition to the faculty support variables, students 
were asked to what extent the faculty treated them as junior 
colleagues (Survey question 10, appendix C). This question 
sought to determine if dropouts felt as strongly as Ph.D. 
completers that the faculty respected them as emerging 
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scholars. Using the same scales as above, the results were 
similar to those found for the faculty support variable (see 
Table 29). Using ANOVA and the Kruskal-Wallis test, the 
mean scores of the three groups were significantly different 
on the extent to which students were treated as junior 
colleagues. The post hoc tests showed that the responses of 
the dropouts were significantly lower than the Ph.D. com-
pleters. 
TABLE 29 
EXTENT OF TREATMENT AS JUNIOR COLLEAGUE: 
1. Active 
2. Dropout 
3. Ph.D. 
n 
34 
27 
59 
MEDICAL SCIENCE SAMPLE 
Mean Score 
2.71 
2.18 
3.59 
1.24 
0.83 
1.15 
Note: 1 = no extent, 3 = some extent, 5 = great extent. 
ANOVA: E (2, 117) = 16.72, R < .000. 
KW: H = 27.11, df = 2, R < .000. 
Post Hoc Contrasts: 
Group 3 vs. 2: E(l, 117) = 29.56, R < .ooo. 
Ph.D. completers felt strongest about their treatment 
as a junior colleague, as might be expected from the litera-
ture (Berg & Ferber, 1983). On the other hand, active 
students and dropouts, on the average, did not feel that 
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they were treated as junior colleague (less than "to some 
extent"). 
In addition, frequencies tabulated on the three col-
lapsed response groups revealed that 44.12% of the active 
students and 55.56% of the dropouts responded on the nega-
tive half of the scale (see Table 30). This difference 
using the three response categories was highly significant 
(X2 (4, n = 120) = 29.313, R < .OOO) and may be due, in 
part, to the fact that Ph.D. completers had fully experi-
enced the dissertation research, which would give them more 
opportunities than active students and dropouts to be viewed 
in a scholarly, collegial role. 
TABLE 30 
FREQUENCIES OF JUNIOR COLLEAGUE RESPONSE CATEGORIES: 
MEDICAL SCIENCE SAMPLE 
(1 - 2) (0, 3) (4 - 5) Total 
Negative To Some Extent Positive n 
n % n % n % 100% 
1. Active 15 44.12 10 29.41 9 26.47 
2. Dropout 15 55.56 12 44.44 0 00.00 
3. Ph.D. 10 16.95 16 27.12 33 55.93 
Total 40 33.33 38 31.67 42 35.00 
Note: 1 = no extent, 3 = some extent, 5 = great extent. 
x2 (4, n = 120) = 29.313, R < .ooo. 
34 
27 
59 
120 
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Perceived Extent of Student Support 
Although the relationship of doctoral students to one 
another has not been explored extensively in the literature, 
Valentine (1987) found that degree completers reported more 
positive relations with other students than did dropouts. 
This finding was supported in the current study. Like the 
question of faculty support, the same format was used to 
gauge the perceived support of other students in the program 
(Survey question 9, Appendix C). The same order of results 
was found with this variable (see Table 31). Although on 
the average dropouts reported feeling the support of other 
students to some extent, Ph.D. completers reported the 
greatest amount of support from other students. Active 
students ranked second, and dropouts perceived the smallest 
amount of student support. Both the ANOVA and the Kruskal-
Wallis test found strong significant differences in the mean 
scores of the three retention groups. Like the faculty 
support results, the Ph.D. completers were significantly 
different from the dropouts. 
In examining the frequencies of response categories the 
percentage of active students who responded negatively to 
the extent of student support equalled that of Ph.D. com-
pleters (11.75% and 11.86%, respectively). On the other 
hand, the percentage of dropouts who reported negatively on 
the student support variable was double that of the Ph.D. 
completers and active students (25.93%). On the positive 
TABLE 31 
EXTENT OF STUDENT SUPPORT: MEDICAL SCIENCE SAMPLE 
1. Active 
2. Dropout 
3. Ph.D. 
n 
34 
27 
59 
Mean Score 
3.32 
3.22 
4.05 
0.77 
1.55 
1.07 
Note: 1 = no extent, 3 = some extent, 5 = great extent. 
ANOVA: E (2, 117) = 8.72, R < .000. 
KW: H = 15.91, df = 2, R < .000. 
Post Hoc Contrasts: 
Group 3 vs. 2: E(l, 117) = 12.30, R < .001. 
end of the scale, however, active students were more like 
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the dropouts showing that 38.23% of the active students and 
40.74% of the dropouts felt positively about student sup-
port. In contrast, 69.49% of the Ph.D. completers responded 
positively. In short, more Ph.D. completers responded in 
the positive category than the other two groups; more drop-
outs responded in the negative category than the other two 
groups; and more active students responded in the "to some 
extent" category on the question of student support. It 
appears that students who have been away from the experience 
tended to respond more definitely and more strongly to the 
question of student support than those still enrolled in the 
program. This pattern was not seen in the responses to the 
faculty support and junior colleague variables. 
The comparison of the three response categories showed 
the differences in response rates to be statistically 
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TABLE 32 
FREQUENCIES OF STUDENT SUPPORT RESPONSE CATEGORIES: 
MEDICAL SCIENCE SAMPLE 
(1 - 2) (O, 3) (4 - 5) Total 
Negative To Some Extent Positive n 
n % n % n % 100% 
1. Active 4 11.76 17 50.00 13 38.23 34 
2. Dropout 7 25.93 9 33.33 11 40.74 27 
3. Ph.D. 7 11.86 11 18.64 41 69.49 59 
Total 18 15.00 37 30.83 65 54.17 120 
Note: 1 = no extent, 3 = some extent, 5 = great extent. 
x2 (4, n = 120) = 14.771, R < .oo5. 
significant at the .01 level (see Table 32). 
Degree of Difficulty of Courses 
Is the student's opinion of the difficulty of doctoral 
courses related to completion of the degree? Were students 
who found courses easy more likely to finish the degree, or 
to withdraw due to reasons such as boredom? Subjects were 
asked to indicate the level of difficulty of their courses 
on a four-point scale (Survey question 11, Appendix C). The 
responses ranged from 1 = not difficult, to 4 = extremely 
difficult. On this variable, subjects in all three groups 
tended to agree with one another, and no significant differ-
ences were found among the groups (see Table 33). 
In Table 34 response category frequencies revealed that 
two of the dropouts indicated that the courses were not 
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difficult (7.41%), as did nine of the Ph.D. completers 
(15.25%) and seven of the active students (20.59%). These 
differences were not statistically significant, however. As 
suggested in the literature, students' performance in 
courses tends not to be associated with degree completion. 
The results of the current study suggest that the lack of 
association carries over to students' assessment of courses 
as well as the faculty's evaluation of the student. 
TABLE 33 
DEGREE OF DIFFICULTY OF COURSES: MEDICAL SCIENCE SAMPLE 
1. Active 
2. Dropout 
3. Ph.D. 
n 
34 
27 
59 
Mean Score 
2.12 
2.18 
2.20 
0.73 
0.56 
0.76 
Note: 1 = not difficult, 2 = somewhat difficult, 3 = quite 
difficult, 4 = extremely difficult. 
ANOVA: E(2, 117) = .16, R < .85. 
KW: H = .13, df = 2, R < .94. 
Change of Career Goal 
On the Survey of Ph.D. Students (Appendix C) respon-
dents indicated which occupation they were planning to 
pursue (or continue) when they started their Ph.D. programs 
(question 1). They were also asked if their entering career 
goal had changed while they were enrolled in the Ph.D. 
program (question 4). Finally, they were asked to indicate 
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TABLE 34 
FREQUENCIES OF COURSE DIFFICULTY RESPONSE CATEGORIES: 
MEDICAL SCIENCE SAMPLE 
(1) (2) (3) (4) 
Not Somewhat Quite Extremely 
Difficult Difficult Difficult Difficult 
n % n % n % n % 
1. Active 7 20.59 16 47.06 11 32.35 0 00.00 
2. Dropout 2 7.41 18 66.67 7 25.93 0 00.00 
3. Ph.D. 9 15.25 32 54.24 15 25.42 3 5.08 
Total 18 15.00 66 55.00 33 27.50 3 2.50 
x2 ( 6' n = 120) = 6.322, R < .388. 
their current, primary occupation (question 16) and their 
current occupational setting (question 15). The initial 
career goals of the respondents were categorized into one of 
six response groups: undecided or missing data; college or 
university teaching and/or research; research in a nonaca-
demic setting; management position in business; industry or 
government; physician; or technical support. The frequency 
of responses in these categories are listed by retention 
group in Table 35. 
Since doctoral education in the medical sciences is 
usually geared toward preparing research scientists and 
professors, respondents who entered doctoral programs with 
the career goal of teaching and/or research in either the 
academic or nonacademic setting were expected to be 
over-represented among the completers and under-represented 
among dropouts. Although the Ph.D. completers showed the 
TABLE 35 
INITIAL CAREER GOALS OF MEDICAL SCIENCE SAMPLE 
Undecided Academic Nonacademic Management Physician Technical 
or Teaching/ Teaching/ Support 
Missing Research Research 
n % n % n % n % n % n % 
1. Active 8 23.53 14 41.18 6 17.65 3 8.82 3 8.82 0 o.oo 
2. Dropout 4 14.81 16 59.26 2 7.41 2 7.41 2 7.41 1 3.70 
3. Ph.D. 3 5.08 44 74.58 9 15.25 2 3.39 1 1.69 0 0.00 
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largest percentage of respondents who reported an initial 
career interest in university teaching and research or 
nonacademic research, the difference was not statistically 
significant. Consequently, respondents who had identified 
one of the six initial career goals appear to be equally 
likely to have completed or withdrawn from the program. 
Since the literature has shown a correlation between 
the lack of career direction and dropout in college 
(Kalsbeek, 1987) subjects were categorized as having changed 
their career goal or as remaining in the same or related 
field, and were compared across retention groups (Table 36). 
currently enrolled students were considered to be in the 
same career field since their ultimate choice of career had 
not yet been determined. As a result, there were no career 
changers among the active students. For the same reason, 
the Ph.D. completers who were engaged in postdoctoral train-
ing were counted in the same career field. 
Sixty-six percent of the dropouts reported being in a 
different career field from that noted as their initial 
career goal (n = 18) while only 18.64% of the Ph.D. com-
pleters had reported a change (n = 11). The Chi Square test 
of independence showed these differences to be highly sig-
nificant. However, it is difficult to determine if dropouts 
left the program because of their change in career goals, or 
if their career goals changed because they left the program. 
It should be noted here that students who withdrew from the 
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university in this study and who continued doctoral work in 
the same field at another institution, were not considered 
dropouts. Consequently, the dropouts are those who withdrew 
from doctoral education altogether. 
TABLE 36 
CHANGE OF CAREER GOAL: MEDICAL SCIENCE SAMPLE 
Yes No Total 
n % n % n % 
1. Active 00 00.00 34 100.00 34 100.00 
2. Dropout 18 66.67 9 33.33 27 100.00 
3. Ph.D. 11 18.64 48 81!36 59 100.00 
Total 29 24.17 91 75.83 120 100.00 
x2 (2 I n = 120) = 38.428, 12 < .ooo. 
Impact of Critical Life Events 
Are dropouts more likely to have experienced critical 
life events (such as illness, marriage, or birth of a child) 
that might have interfered with their doctoral programs? 
Did the same type of events have a stronger impact on these 
dropouts than active students or Ph.D. completers? Looking 
at each variable individually, this appears not to be the 
case for the respondents. 
The "life events" variables were presented on a Likert-
type scale (Survey question 12, Appendix C). Subjects were 
asked to respond on a six point scale (0 = does not apply, 
1 = very positive, 2 = positive, 3 = no impact, 
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4 =negative, 5 =very negative). Because a large number of 
subjects responded "does not apply," these respondents were 
recoded in the "no impact" category to avoid losing them due 
to missing data •. The number of "no impact" respondents is 
included in the tables however, to show how many individuals 
in the collapsed category had experienced the event but 
indicated that it had no impact, as opposed to those who had 
not experienced the event. 
An Analysis of Variance was calculated on the three 
groups using the new 5-point scale, and significant (but 
weak) differences were found on only one factor (marriage). 
The more important finding on the life events variables, 
however, was the small number of students in any of the 
retention groups who experienced the events, and the rela-
tively even distribution of them among the three groups. 
Like the support questions, the small frequencies in some of 
the response categories reduced the power of the statistical 
tests. Consequently, the subjects were recoded into three 
groups (1 = positive impact, 2 = does not apply or no im-
pact, 3 =negative impact), and the results were crosstab-
ulated with retention groups to show the distribution of 
responses. Despite this data reduction, in most cases, 
there were too few respondents in some cells to allow for 
reliable group comparisons, however the resulting frequency 
tables show trends among the groups. 
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personal Injury or Illness 
As expected, no one indicated that a "serious personal 
injury or illness" had a positive effect on their program. 
In fact, only 22 (18.33%) of the 120 subjects indicated that 
such an event had a negative impact on them. When comparing 
the three retention groups by mean scores on the five-point 
scale (Table 37), or by comparing the cell frequencies of 
the three point scale (Table 38), there were no significant 
differences found among the groups. Students who had suf-
f ered such an event were almost equally represented among 
the active students and dropouts (23.53% and 22.22%, respec-
tively). However, only 13.56% of the Ph.D. completers fell 
into this category. 
TABLE 37 
IMPACT OF PERSONAL INJURY/ILLNESS ON PROGRAM: 
1. Active 
2. Dropout 
3. Ph.D. 
n 
34 
27 
59 
MEDICAL SCIENCE SAMPLE 
Mean Score 
3.29 
3.37 
3.16 
0.58 
0.74 
0.51 
Note: 1 = very positive, 3 = does not apply/no impact, 5 = 
very negative. 
ANOVA: F (2,117) = .998, R < .372. 
KW: H = 1.799, df = 2, R < .407. 
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Illness in Family 
Although the mean scores for the three retention groups 
were in the negative range and were practically identical on 
this factor, two subjects in the Ph.D. completer group re-
ported a very positive impact from the serious injury or 
illness of a close family member (see Table 39 and 40). 
Dropouts showed the largest percentage of subjects who 
reported the negative impact of the illness of a family 
member and active students showed the fewest subjects who 
reported the negative effect of this variable. The Chi 
Square test showed no statistically significant difference 
among the groups, however, sparse cell frequencies made 
tests of independence suspect. 
TABLE 38 
FREQUENCIES OF PERSONAL INJURY/ILLNESS RESPONSE CATEGORIES: 
MEDICAL SCIENCE SAMPLE 
(1, 2) (0, 3) I (4, 5) 
Does not Apply (No I 
Positive & No Impact Impact) I Negative 
n % n % n I n % 
1. Active 0 o.oo 26 76.47 (0) I 8 23.53 I 2. Dropout 0 o.oo 21 77.78 (1) I 6 22.22 3. Ph.D. 0 0.00 51 86.44 (l} I 8 13.56 Total 0 o.oo 98 81.67 (2) I 22 18.33 
xz c2, n = 120) = 1. 784, R < .410. 
TABLE 39 
IMPACT OF ILLNESS IN FAMILY ON PROGRAM: 
1. Active 
2. Dropout 
3. Ph.D. 
34 
27 
59 
MEDICAL SCIENCE SAMPLE 
n Mean Score 
3.12 
3.26 
3.08 
0.41 
0.59 
0.53 
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Note: 1 = very positive, 3 = does not apply/no impact, 5 = 
very negative. 
ANOVA: E (2, 117) = 1.076, R < .344. 
KW: H = 1.150, df = 2, R < .563. 
TABLE 40 
FREQUENCIES OF FAMILY ILLNESS RESPONSE CATEGORIES: 
MEDICAL SCIENCE SAMPLE 
{l - 2) (0, 3) (4 - 5) 
Does not Apply (No 
Positive & No Impact Impact) Negative 
n % n % n n % 
1. Active 0 o.oo 31 91.18 (2) 3 8.82 
2. Dropout 0 0.00 22 81.48 (0) 5 18.52 
3. Ph.D. 2 3.39 48 81.36 (6} 9 15.25 
Total 2 1.67 101 84.17 (8) 17 14.17 
xz (4, n = 120) = .344, R < .487. 
Marriage 
Dropouts in this sample appeared to be more negatively 
affected by being married than the active students or Ph.D. 
completers. The mean scores for active students and Ph.D. 
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completers fell into the positive range(< 3.00), while the 
mean score of the dropouts fell in the "no impact" range 
(3.00) (see Table 41). The ANOVA showed a significant dif-
ference among the means of these groups and this was con-
firmed by the Kruskal-Wallis test. Post hoc tests found a 
significant difference between the dropouts and the Ph.D. 
completers. 
Looking at the frequencies in the response categories, 
roughly 60% of the subjects in each group reported no impact 
of marriage on their program (see Table 42). In addition, 
approximately 5% of the active students and Ph.D. completers 
reported that marriage had a negative impact on their pro-
gram, and roughly 35% indicated it had a positive effect. 
In contrast, 18.52% of the dropouts felt that marriage was a 
detriment to their program, and the same percentage felt it 
TABLE 41 
IMPACT OF MARRIAGE ON PROGRAM: MEDICAL SCIENCE SAMPLE 
1. Active 
2. Dropout 
3. Ph.D. 
n 
34 
27 
59 
Mean Score 
2.62 
3.00 
2.42 
.78 
.92 
.99 
Note: 1 = very positive, 3 = does not apply/no impact, 
5 = very negative. 
ANOVA: ~ (2, 177) = 3.66, R < .029. 
KW: H = 6.114, df = 2, R < .047. 
Post Hoc Contrasts: 
Group 3 vs. 2: ~ (1, 117) = 7.311, R < .008. 
1. 
2. 
3. 
xz 
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TABLE 42 
FREQUENCIES OF MARRIAGE RESPONSE CATEGORIES: 
Active 11 
Dropout 5 
Ph.D. 22 
Total 38 
( 4' n = 120) 
MEDICAL SCIENCE SAMPLE 
(1 - 2) 
Positive 
n % 
32.35 
18.52 
37.29 
31.67 
= 6.534, R 
(0' 3) 
Does not Apply (No 
& No Impact Impact) 
n % n 
21 61.76 (2) 
17 62.96 (1) 
34 57.65 (3) 
72 60.00 (6) 
< .163. 
(4 - 5) 
Negative 
n % 
2 5.88 
5 18.52 
3 5.08 
10 8.33 
had a positive impact. Although the Chi Square test showed 
no statistically significant difference among the groups, 
sparse cell frequencies made tests of group independence 
suspect. 
Since some of the literature suggests that the impact 
of marriage is felt differently between men and women, a 
crosstabulation of the impact of marriage was run on the 
gender variable. Although women reacted slightly more nega-
tively than their male counterparts, no significant differ-
ences were found between male and female students on 
this variable when the three response categories were com-
pared (see Table 43). Twenty-four percent of the women and 
37.88% of the men said that marriage had a positive impact 
on their program. On the other hand, 12.96% of the women, 
and 4.54% of the men said it had a negative effect. 
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Birth of Child 
Mean scores on the impact of the birth of a child were 
almost identical in each group, ranging from 2.97 to 3.02, 
with standard deviations ranging from .48 to .67 (Table 44). 
TABLE 43 
IMPACT OF MARRIAGE BY GENDER: MEDICAL SCIENCE SAMPLE 
(1 - 2) (0, 3) (4 - 5) 
Does not Apply (No 
Positive & No Impact Impact) Negative 
n % n % n n % 
Women 13 24.07 34 62.96 (3) 7 12.96 
Men 25 37.88 38 57.58 (3) 3 4.54 
Total 38 31. 67 72 60.00 (6) 10 8.33 
xz (2, n = 120) = 4.456, R < .108. 
In addition, the frequencies of responses were very similar 
(Table 45). Examined independently, the birth of a child 
clearly had a similar impact on all three groups in this 
sample and no significant differences were found in the 
tests of independence. Contrary to studies that concluded 
that parenthood was negatively associated with degree com-
pletion, it should be noted that almost as many subjects 
thought that having a child had a positive impact on their 
degree program, as opposed to those who consider it a nega-
tive impact. 
In addition, crosstabulations of the impact of the 
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birth of a child on gender found virtually no difference 
between male and female responses. Of the 120 respondents, 
6.06% of the men and 5.56% of the women felt that the birth 
of a child had a positive impact on their program; and 7.58% 
of the men and 9.26% of the women felt it had a negative 
impact (see Table 46). These results showed no statisti-
cally significant differences and small cell sizes in some 
categories made tests of significance suspect. 
TABLE 44 
IMPACT OF BIRTH OF CHILD ON PROGRAM: MEDICAL SCIENCE SAMPLE 
1. Active 
2. Dropout 
3. Ph.D. 
n 
34 
27 
59 
Mean Score 
2.97 
3.00 
3.02 
.67 
.48 
.54 
Note: 1 = very positive, 3 = does not apply/no impact, 
5 = very negative. 
ANOVA: E (2, 117) = .071, p < .931. 
KW: H = .179, df = 2, R < .914. 
Death of Spouse 
Since only one subject (a Ph.D. completer) suffered the 
death of a spouse, it was impossible to measure the impact 
of this factor in this sample. 
Divorce 
Only seven subjects mentioned the impact of divorce on 
their programs. They comprised 3.70% of the dropouts, 5.88% 
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TABLE 45 
FREQUENCIES OF BIRTH OF CHILD RESPONSE CATEGORIES: 
1. Active 
2. Dropout 
3. Ph.D. 
Total 
xz ( 4, n = 120) 
MEDICAL SCIENCE SAMPLE 
(1 - 2) 
Positive 
n % 
3 8.82 
1 3.70 
3 5.08 
7 5.83 
= .907, R 
(0, 3) 1 
Does not Apply (No I 
& No Impact Impact) I 
n % n 1 
28 82.35 (0) 
24 88.89 (0) 
51 86.44 (2} 
103 85.83 (2) 
< .924. 
TABLE 46 
(4 - 5) 
Negative 
n % 
3 8.82 
2 7.41 
5 8.47 
10 8.33 
IMPACT OF BIRTH OF CHILD BY GENDER: MEDICAL SCIENCE SAMPLE 
(1 - 2) (0, 3) (4 - 5) 
Does not Apply (No 
Positive & No Impact Impact) Negative 
n % n % n n % 
Women 3 5.56 46 85.18 (3) 5 9.26 
Men 4 6.06 57 86.36 (3) 5 7.58 
Total 7 5.83 103 85.83 (6) 10 8.33 
X2 (2, n = 120) = .119, R < .942. 
of the active students, and 6.78% of the Ph.D. completers 
(see Table 47). Their responses to the impact of divorce on 
their programs were very similar--ranging from a mean score 
of 3.07 for dropouts to 3.09 for active students. This 
difference was found not to be significant. Although there 
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were too few respondents who had experienced divorce to 
compare the retention groups on this variable, the cell 
frequencies are displayed in Table 48. 
TABLE 47 
IMPACT OF DIVORCE ON PROGRAM: MEDICAL SCIENCE SAMPLE 
1. Active 
2. Dropout 
3. Ph.D. 
n 
34 
27 
59 
Mean Score 
3.09 
3.07 
3.08 
0.38 
0.38 
0.34 
Note: 1 = very positive, 3 = does not apply/no impact, 
5 = very negative. 
ANOVA: E (2, 117) = .013, R < .988. 
KW: H = .278, df = 2, R < .870. 
TABLE 48 
FREQUENCIES OF DIVORCE RESPONSE CATEGORIES: 
1. Active 
2. Dropout 
3. Ph.D. 
Total 
MEDICAL SCIENCE SAMPLE 
(1 - 2) 
Positive 
n % 
0 
0 
0 
0 
o.oo 
o.oo 
o.oo 
o.oo 
(0, 3) I 
Does not Apply (No I 
& No Impact Impact) I 
n % n 
1 
32 
26 
55 
113 
94.12 
96.30 
93.22 
94.17 
(0) 
(0) 
(1) 
(1) 
x2 (2, n = 120) = .319, R < .852. 
(4 - 5) 
Negative 
n % 
2 
1 
4 
7 
5.88 
3.70 
6.78 
5.83 
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oeath of a Close Family Member 
Once again, the mean differences among the groups were 
minimal and not significant, ranging from 3.07 to 3.10. A 
total of 10 subjects reported a negative impact, but 2 Ph.D. 
completers indicated that the death of a close family member 
had a very positive effect (Table 49 & 50). No explanation 
was given on the surveys for the positive responses. In any 
event, there appeared to be no association between death of 
a family member and degree completion or withdrawal in this 
sample. 
TABLE 49 
IMPACT OF DEATH IN FAMILY ON PROGRAM: 
1. Active 
2. Dropout 
3. Ph.D. 
n 
34 
27 
59 
MEDICAL SCIENCE SAMPLE 
Mean Score 
3.09 
3.07 
3.10 
0.38 
0.27 
0.48 
Note: 1 = very positive, 3 = does not apply/no impact, 
5 = very negative. 
ANOVA: E (2, 117) = .043, R < .958. 
KW: H = .033, gf = 2, R < .984. 
Major Loss of Income 
There were no significant differences revealed among 
the three groups in the group mean scores on the variable 
major loss of income (Table 51), nor in the frequencies of 
the scoring categories (Table 52). Ph.D. completers and 
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TABLE 50 
FREQUENCIES OF DEATH IN FAMILY RESPONSE CATEGORIES: 
1. Active 
2. Dropout 
3. Ph.D. 
Total 
x2 (4, n = 120) 
IMPACT 
MEDICAL SCIENCE SAMPLE 
(1 - 2) 
Positive 
n % 
0 o.oo 
0 o.oo 
2 3.39 
2 1.67 
= 2.747, R 
(0' 3) 
Does not Apply (No 
& No Impact Impact) 
n % n 
32 94.12 (5) 
25 92.59 (0) 
51 86.44 (3) 
108 90.00 (8) 
< .601. 
TABLE 51 
OF MAJOR LOSS OF INCOME ON PROGRAM: 
MEDICAL SCIENCE SAMPLE 
n Mean Score 
1. Active 
2. Dropout 
3. Ph.D. 
34 
27 
59 
3.53 
3.26 
3.25 
0.86 
0.94 
0.54 
(4 - 5) 
Negative 
n % 
2 5.88 
2 7.41 
6 10.17 
10 8.33 
Note: 1 = very positive, 3 = does not apply/no impact, 
5 = very negative. 
ANOVA: E (2, 117) = 1.646, R < .197. 
KW: H = 1.623, df = 2, R < .444. 
active students were just as likely as dropouts to have 
suffered the negative effect of a major loss of income. 
Contrary to the conclusions reached by Jacks, et al. 
(1983), Stark (in Solmon, 1976), and Valentine (1987), about 
the negative impact of financial instability, 5 subjects 
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(4.17%) felt that a major loss of income had a positive 
effect on their program, and four who experienced it said it 
had no impact on their program. These results support the 
conclusions of Girves and Wemmerus (1988), and Wright (1964) 
who did not find financial difficulties to be significantly 
associated with degree completion or withdrawal. 
TABLE 52 
FREQUENCIES OF LOSS OF INCOME RESPONSE CATEGORIES: 
1. Active 
2. Dropout 
3. Ph.D. 
Total 
x2 (4, n = 120) 
MEDICAL SCIENCE SAMPLE 
(1 - 2) 
Positive 
n % 
1 2.94 
2 7.41 
2 3.39 
5 4.17 
= 1. 610 I R 
(0 I 3) 
Does not Apply (No 
& No Impact Impact) 
n % n 
21 61.76 (0) 
17 62.96 (0) 
41 69.49 (4) 
79 65.83 (4) 
< .807. 
Offered Full-time Job in the Field 
(4 - 5) 
Negative 
n % 
12 35.29 
8 29.63 
16 27.12 
36 30.00 
Taking a full-time job in the field of interest can 
provide incentive to complete the degree (especially if it 
is required for the job). On the other hand, as a competi-
tor for the student's time and energy, it can disrupt, slow 
down and even halt the progress toward degree completion. 
Group mean scores for this sample fell into the positive 
range (2.71 to 2.85). The differences among the means were 
not significant, however (Table 53). A slightly larger 
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percentage of Ph.D. completers saw the job as having a 
positive impact, and a slightly larger percentage of drop-
outs indicated it had a negative effect (Table 54). Howev-
er, these differences were not statistically significant 
either. 
Psychological Type Variables 
The continuous scores of the four MBTI type variables 
were examined separately to see if they would show a rela-
tionship with attrition or degree completion independently. 
continuous scores show the strength of preference for either 
end of each of the four type scales by using 100 as the 
dividing point between the two functions: E-I, S-N, T-F, and 
J-P. Numbers greater than 100 show strength of preference 
for I, N, F, and P in ascending order, and numbers less than 
100 show preference for E, S, T, and J in descending order. 
TABLE 53 
IMPACT OF NEW JOB ON PROGRAM: MEDICAL SCIENCE SAMPLE 
n 
1. Active 
2. Dropout 
3. Ph.D. 
34 
27 
59 
Mean Score 
2.82 
2.85 
2.71 
0.58 
0.77 
0.79 
Note: 1 = very positive, 3 = does not apply/no impact, 
5 = very negative. 
ANOVA: E (2, 117) = .445, R < .642. 
KW: H = 1.379, df = 2, R < .502. 
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TABLE 54 
FREQUENCIES OF NEW JOB RESPONSE CATEGORIES: 
MEDICAL SCIENCE SAMPLE 
(1 - 2) (0, 3) I (4 - 5) I Does not Apply I Positive & No Impact (No Negative 
n % n % Impact) I n % 
1. Active 5 14.71 28 82.35 (3) 1 2.94 
2. Dropout 4 14.82 20 74.07 (0) 3 11.11 
3. Ph.D. 12 20z34 45 76.22 (ll 2 3.39 
Total 21 17.50 93 77.50 (4) 6 5.00 
xz (4 n = 120) = 3.301, l2 < .509. 
The mean scores for the three retention groups showed 
that, on the average, all of the groups showed preference 
for Introversion, iNtuition, Thinking, and Judging. Accord-
ing to type theory they pref er to deal in the inner world of 
concepts and ideas. They perceive their environment indi-
rectly and focus on the possibilities of a situation rather 
than the details, while they determine what must be done 
using a logical and impersonal process. Although their 
preference for iNtuition makes them seek out creative op-
tions, they are organized and have no trouble bringing 
closure to the task at hand. The literature shows that a 
preference for these four functions is associated with the 
highest academic achievement (Myers & Mccaulley, 1985) so it 
is not surprising that the composite type of all of the 
TABLE 55 
MBTI TYPE CONTINUOUS SCORES BY RETENTION GROUP 
E - I s - N T - F J - p 
n mean SD mean SD mean SD mean SD 
1. Active 34 110.88 25.33 106.65 27.18 92.18 22.96 86.53 24.52 
2. Dropout 27 109.74 22.95 104.63 25.90 89.30 21.43 91.22 28.24 
3. Ph.D. 59 113.37 21. 75 105.24 25.18 80.08 23.90 86.05 26.96 
Note: Mean scores greater than 100 show preference for I, N, F, P. Mean scores less than 
100 show preference for E, s, T, J. 
Tests of Independence 
Function F-ratio 
E - I 0.27 
s - N 0.05 
T - F 3.40 
J - p 0.37 
Post Hoc Contrasts for 
Group 1 vs. 3 F (1, 
Group 2 vs. 3 F (1, 
Group 1 vs. 2 F (1, 
AN OVA 
df p 
2,117 .76 
2,117 .95 
2,117 .04 
2,117 .69 
T - F Function 
117) = 5.91, p < 
117) = 2.94, p < 
117) = 0.23, p < 
.017. 
.089. 
.630. 
KRUSKAL-WALLIS 
H df p 
0.32 
0.21 
5.21 
0.55 
2 
2 
2 
2 
.85 
.90 
.07 
.76 
....... 
co 
CXl 
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doctoral students exhibits this pattern. 
A univariate analysis of continuous scores looks for 
differences in the strength of preference between the Ph.D. 
completers and dropouts on each function as a preliminary 
analysis of type. The results of such an analysis for the 
current sample show a significant but weak difference on 
only one of the four scales, Thinking-Feeling (Table 55). 
However, post hoc analyses showed that the Ph.D. completers 
had a significantly stronger preference for Thinking than 
the active students but not when compared to the drop-
outs. 
Table 55 shows that the medical science sample as a 
whole were consistent with type theory preferring I, N, T, 
and J. As expected the ANOVA shows that Ph.D. completers as 
a group consistently showed a stronger preference for each 
of the four dimensions. However, the differences were not 
statistically significant. This finding supports those of 
Reynolds and Hope (1970) who concluded that the MBTI appears 
to be more appropriate for heterogeneous groups because it 
loses its power to discriminate well among homogeneous 
groups. 
Although this method of analysis is used regularly in 
research using the MBTI, its use with this sample showed 
that individual type functions do not discriminate well 
between Ph.D. completers and dropouts in this sample. 
However, since type theory is based on a categorical, rather 
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than an interval view of personality characteristics, this 
finding is not surprising. More extreme differences in 
continuous scores are needed to show statistical signif i-
cance between these groups in a univariate analysis. A 
highly selective sample such as the medical science doctoral 
students apparently does not show enough variance in the 
scores to distinguish between dropouts and completers. The 
subtle differences found, however, may be observable when 
the type functions are combined with the other variables in 
a multivariate analysis. This will be explored following 
the summary of univariate analyses. 
summary of Univariate Analyses 
In summary, no statistically significant differences 
were found using univariate analyses among the groups of 
Ph.D. completers, dropouts, and active students on such 
variables as gender, age, distance from campus during 
coursework, employment during coursework, difficulty of 
courses, or psychological type. Although sparse cells 
prevented conclusive results for many of the life event 
variables, no statistically significant differences were 
found on the impact of personal injury or illness, illness 
or death in the family, divorce, major loss of income, or 
the offer of a job in the field of study. Death of a spouse 
could not be evaluated in this study due to the small number 
of respondents who had experienced this event. 
Statistically significant differences were found at the 
191 
.05 level or better in the population and sample among the 
three retention groups, and between the Ph.D. completers and 
dropouts on the mean number of transfer credits. Averaged 
across the groups, the Ph.D. completers had transferred more 
credit than the dropouts. However, looking at the number of 
students who had transferred credit, no statistically sig-
nificant differences were found among the retention groups 
in the population. The slightly skewed distribution of 
respondents resulted in a statistically significant differ-
ence in the sample, however. It appears that students who 
had taken greater amounts of relevant coursework prior to 
starting the doctoral program were more likely to complete 
it than those who earned fewer credits. 
In a similar and related pattern, the possession of a 
previously earned post-baccalaureate degree was found to be 
almost significant in the population (R < .058) and signifi-
cant at the .05 level for the sample. Both of these find-
ings support the idea that experience with graduate level 
education, especially in the same or related discipline, is 
associated with degree completion. 
As would be expected, the four departmentally related 
variables showed statistically significant differences among 
the three retention groups. Ph.D. completers were much more 
likely to have reported the presence of a mentor and the 
dropouts were less likely to have reported this. The per-
ceived support of the faculty and the treatment of students 
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as junior colleagues by the faculty also were strong distin-
guishing characteristics between completers and dropouts 
(R < .001). Both in terms of the strength of the mean group 
responses and in the percentage of students in the response 
categories, the Ph.D. completers were much more likely than 
the dropouts to have responded positively about these two 
factors. Likewise, a similar pattern was found in response 
to the question about support of other students in the 
program. Ph.D. completers as a group responded much more 
positively to the extent of fellow student support than did 
dropouts. In addition, the percentage of Ph.D. completers 
who responded positively was statistically significant in 
its difference from dropouts. On the average, the dropout's 
perception of faculty and student support was not negative, 
and more than two-thirds of them indicated that they had a 
mentor in the program. However, the Ph.D. completer's re-
sponses to these questions were much more positive, in 
comparison. 
A difference between Ph.D. completers and dropouts was 
found in the strength of response to the impact of marriage 
on degree progress. The mean group response of the dropouts 
was significantly more negative than that of the Ph.D. 
completers. The percentage of completers and dropouts in 
the three response categories was not significantly 
different, however, small cell sizes suggest a cautious 
interpretation of this finding. 
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Although the respondents' types of initial career goal 
were not associated with degree progress, respondents whose 
current career area was different from the initial career 
goal identified (whatever it happened to be), were much more 
likely to have been in the dropout group (R < .001). Al-
though this finding may appear to be tautological, 33.33% of 
the dropouts did ultimately pursue the career they had 
initially identified, and 18.64% of the Ph.D. completers had 
changed careers. It suggests that the strength of convic-
tion about the career may be more strongly related to degree 
completion than is the specific choice of career (however, 
this difference may only hold up within a limited range of 
careers logically related to the Ph.D. program). 
Discriminant Analysis 
After examining the relationship of each individual 
variable and the four MBTI type functions to degree comple-
tion, the variables were examined together in a discriminant 
analysis. Active students were not included in the analysis 
because they were not expected to be a distinct third group, 
but rather, a mixture of the dropouts and Ph.D. completers 
in unknown proportions. The discriminant analysis allowed 
the independent variables and the MBTI continuous scores to 
be considered simultaneously as it derived a linear combi-
nation that was used to distinguish dropouts from 
completers. This procedure identified the relative impor-
tance of the independent variables that were used in the 
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model. The advantage of a multivariate procedure is that 
the variables appearing not to be associated with degree 
completion when examined alone may, in combination with 
other variables, be strong predictors. Using just the 
dropouts and Ph.D. completers, as opposed to the three 
retention groups examined in the earlier univariate analy-
ses, one-way ANOVAs were calculated for each variable on the 
two retention groups to test for independence of group means 
between dropouts and completers. The variables used in the 
discriminant analysis are listed in descending E-value order 
in Table 56. The group means were significantly different 
at the .05 level or higher for the first seven variables. 
Since discriminant analysis assumes that the indepen-
dent variables are not correlated, a correlation matrix was 
derived to examine the relationships of the variables to 
each other individually. Although weak correlations were 
found among some of the variables, and two of them showed 
substantial correlation, the discriminant analysis is con-
sidered robust enough to handle such minor violations of the 
assumptions when the sample is small (Hair, et al., 1979; 
Klecka, 1980; Norusis, 1985). The variables that showed 
correlation are summarized in Table 57. 
A stepwise procedure using the minimization of Wilks' 
lambda was used for the analysis. The minimum and maximum 
E-score for entry into, and removal from the equation was 
set at one. Wilks' lambda is the proportion of the total 
TABLE 56 
UNIVARIATE F-RATIOS WITH 1 AND 84 DEGREES OF FREEDOM 
PH.D. COMPLETERS AND DROPOUTS: MEDICAL SCIENCE SAMPLE 
Independent Variables 
Junior colleague 
Faculty support 
Different career 
Mentor 
student support 
Number of transfer hours 
Impact of marriage 
Thinking - Feeling 
Gender 
Illness in family 
Personal injury/illness 
Judging - Perceiving 
Offered new job in field 
Extraversion - Introversion 
Distance during courses 
Age 
Death in family 
Birth of child 
Divorce 
Difficulty of courses 
Sensing - iNtuition 
Employed during courses 
Major loss of income 
* R < .05. 
*** R < • 001. 
E-ratio 
32.71 
29.94 
24.00 
11.28 
10.52 
6.76 
6.59 
2.93 
2.06 
1.84 
1.80 
0.66 
0.59 
0.50 
0.18 
0.12 
0.08 
0.02 
0.02 
0.01 
0.01 
o.oo 
o.oo 
• ooo*** 
• ooo*** 
• ooo*-
• 001*** 
• 001*-
• 011* 
• 012* 
.091 
.154 
.179 
.183 
.418 
.443 
.482 
.674 
.732 
.781 
.889 
.897 
.911 
.918 
.921 
.975 
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variance in the discriminant scores that is not explained by 
the variance between the two groups. The smaller the lamb-
da, the more variability is found between groups and the 
less variability is found within each group. Thus, the 
groups appear to be relatively homogeneous and distinct from 
one another. Consequently, the variable with the smallest 
value of Wilks' lambda and an ~-value of at least one, was 
TABLE 57 
POOLED WITHIN-GROUP CORRELATIONS OF INDEPENDENT VARIABLES 
DISCRIMINANT ANALYSIS: MEDICAL SCIENCE SAMPLE 
variable 1 Variable 2 
Divorce Death in family .582 
Divorce Age .367 
Divorce Birth of child .317 
Divorce Marriage .311 
Faculty support Mentor .450 
Faculty support Junior colleague .387 
Faculty support Student support .328 
Faculty support Difficulty of courses .319 
Sensing - iNtuition Judging - Perceiving .555 
Illness in family Death in family .352 
Mentor Distance during courses -.315 
Birth of child Number of transfer hours -.311 
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entered into the analysis as the first step. The remaining 
variables were reevaluated and the variable with the 
smallest value of lambda and an E-value of at least one was 
entered into the analysis in the second step. After the 
second variable was entered and combined with the first 
variable, the first variable was reevaluated to determine if 
its E-value was still at least equal to one. If it was not, 
it was removed from the model. Variables were entered and 
removed in this manner until there were no more remaining 
variables with an E-value of at least one left to add to the 
model. 
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The discriminant function for the medical science 
sample was calculated in 13 steps resulting in a Wilks' 
lambda of 0.381 (X2 (11, n = 86) = 75.69, R < .OOO) and an 
eigenvalue (ratio of the between groups to within groups 
sums of squares) of 1.623. These results indicate that 62% 
of the variance was explained by the model and that the 
centroid (group mean) of the Ph.D. completer group (0.852) 
was significantly different from the centroid of the dropout 
group {-1.861). Since the eigenvalue was greater than one 
and the Chi Square derived from the Wilks' lambda was sta-
tistically significant at the .001 level, the confusion 
matrix was examined to determine the hit ratio. 
The overall hit ratio shows that 90.7% of the subjects 
were reclassified correctly by the model. In addition, the 
model correctly classified 88.9% of the dropouts and 91.5% 
of the Ph.D. completers. The high percentage of successful 
classifications shows that the minor violations of the 
assumptions were not very harmful (Klecka, 1980). Ultimate-
ly 11 variables remained in the model. They are listed with 
their standardized canonical discriminant function coeff i-
cients in Table 58. The ANOVA E-values and ranks are also 
listed to illustrate the fact that the univariate strength 
of variables does not necessarily result in strong discrimi-
nating variables in the multivariate analysis. For example, 
faculty support ranked second in the two-group univariate 
analysis (see Table 56), however it was not strong enough to 
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enter the discriminant analysis. This likely was due to its 
correlation (or sharing of the same discriminating informa-
tion) with student support, junior colleague, course diffi-
culty, and mentor (see Table 57). 
TABLE 58 
STANDARDIZED CANONICAL DISCRIMINANT FUNCTION COEFFICIENTS, 
F-VALUES AND RANKS OF DISCRIMINATING VARIABLES 
MEDICAL SCIENCE SAMPLE 
DA 
Rank Variable Coefficient 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
Junior colleague 
Number of transfer hours 
Different career 
student support 
Mentor 
Judging - Perceiving 
Offered job in field 
Marriage 
Major loss of income 
Extraversion - Introversion 
Difficulty of courses 
* R < .05. 
*** R < .001. 
.692 
.648 
-.651 
.344 
.300 
-.254 
.253 
-.227 
.222 
.221 
-.194 
ANO VA 
F-value Rank 
32.11*** 
6. 79* 
24. oo*** 
10. 52*** 
11. 28-· 
.66 
.59 
6. 59* 
.oo 
.50 
.01 
1 
6 
3 
5 
4 
12 
13 
7 
23 
14 
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Summary of Discriminant Analysis 
In summary, the discriminant analysis derived a statis-
tically significant discriminant function that successfully 
reclassified 90.7% of the sample using 11 variables. The 
strongest variables in the model were treatment as a junior 
colleague, the number of transfer hours, and the stability 
of career goal. Eight more variables contributed a small, 
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but statistically significant amount to the function (see 
Table 58). The remaining 12 variables did not have enough 
discriminating value to be included in the analysis. The 
Judging - Perceiving and Extraversion - Introversion dimen-
sions were the only MBTI functions that remained in the 
discriminant function. Consequently, in combination with 
the other nine discriminating variables, J - P and E - I 
played the largest (albeit small) roles of the four MBTI 
functions. Introversion and Judging were more strongly 
associated with completion of the Ph.D. than with withdrawal 
in the medical science sample. 
In contrast, when the type functions were examined 
univariately either in the three-group analysis (Table 55) 
or the two-group analysis (Table 56), none of the MBTI type 
functions showed statistically significant differences 
between the Ph.D. completers and dropouts. 
Psychological type theory suggests that E - I and S - N 
have the strongest influence on learning style and academic 
achievement and aptitude (Myers & Mccaulley, 1985). It is 
therefore surprising that the S - N function was not includ-
ed in the discriminant analysis. Its absence may be due, in 
part, to its correlation with the J - P function(~= .555), 
which did enter the function. The s - N and J - P functions 
often are found to correlate with one another (Myers and 
Mccaulley, 1985). In addition, the homogeneity of the 
sample may have reduced the power of s - N to discriminate, 
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ieaving the E - I and J - P functions to play that role. A 
iook at Table 55 confirms the minor differences between the 
pb.D· completers and the dropouts on the S - N function. 
only .61 points distinguish the mean S - N scores between 
completers and dropouts, and the standard deviations are 
separated by only .72 points. In contrast, E - I mean 
scores differ by 3.63 points and standard deviations differ 
by 1.20, and J - P mean scores differ by 5.17 and standard 
deviations differ by 1.28. 
The discriminant analysis revealed that two type func-
tions play a small role in distinguishing between Ph.D. 
completers and dropouts when combined with specific other 
factors in this sample. The next type of analysis combines 
the four type factors as categorical data (as the authors of 
the MBTI had intended them to be observed) to see if differ-
ent combinations of type are more prevalent among Ph.D. 
completers and dropouts. 
Selection Ratio Type Table Analyses 
Psychological Type Theory 
The interaction of the four type continua reflect the 
theoretical base of psychological type. The continua pro-
vide a formula for understanding the strongest and weakest 
preferences and the direction in which they are applied. 
The contribution of each of the four letters is not linear 
and cumulative, but rather, dynamic and circular. Myers and 
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Mccaulley (1985) describe the assumptions as follows. The 
sensing - iNtuition and Thinking - Judging preferences 
identify the four basic type functions. Sensing and iNtu-
ition are the two ways of perceiving the world, and Thinking 
and Feeling are the two ways of judging how to interpret and 
act upon what is perceived. The direction in which an 
individual chooses to direct these functions is described by 
one's "attitude," Extraversion (outward to people and 
things) or Introversion (inward to ideas and imagination). 
To determine the relative strength and direction of the four 
functions one must look at the individual's preference for 
Extraversion or Introversion and Judging or Perceiving. 
The combination of the pref erred sensing function and 
judging function is a useful way of categorizing an individ-
ual's "interests, values, needs, habits of mind, and surface 
traits" (Myers, ·1980b, p. 4). Mccaulley (1976) describes ST 
types as practical and matter-of-fact, preferring to deal 
with the tangibie and real, and with objects that work on 
logical principles. She concluded that STs who are inter-
ested in science would gravitate toward fields such as the 
biological sciences where careful and meticulous observation 
and classification was important. Sensing-Feeling types are 
described as sympathetic and friendly. They prefer to make 
decisions based on their feeling, valuing function and to be 
interested in the human side of problems. As a result, 
Mccaulley (1976) suggests that very few of the SF types 
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would be attracted to science. She describes NF types as 
enthusiastic and insightful individuals who focus on new 
possibilities (theoretical and abstract) or imaginative 
relationships of events or ideas. Since they prefer explor-
ing possibilities for people rather than objects and ma-
chines, those who are interested in scientific research 
would be attracted to the behavioral sciences. Finally, the 
NTs are described as logical and ingenious, exploring possi-
bilities and theory by following logical principles. 
Mccaulley (1976) predicted that many scientists (especially 
in the physical sciences) would fall into this type pattern, 
and those who prefer the Introverted attitude would be even 
more likely to be attracted to science. 
The Selection Ratio Type Table (SRTT) 
The recommended method of analysis for MBTI data is the 
Selection Ratio Type Table (SRTT) which compares the distri-
bution of types as categorical data in two dependent or 
independent samples (Macdaid, 1987; Mccaulley, 1977). Each 
cell of the table shows the name of the type, the number and 
the percentage of the sample in the type, the self-selection 
index for that type, and a probability statement. These 
values are also calculated for individual and grouped letter 
preferences. The self-selection index (I) is the ratio of 
the percent of a type in the sample to the percent in the 
base population. When the index or ratio is less than 1.00, 
there are fewer subjects than would be expected in that type 
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based on the proportion of that type in the base population. 
When the index is 1.00 (or higher) the observed frequency is 
the same as (or higher) than the number expected from the 
base population. For example, an index of 3.50 would indi-
cate that there are three and a half times as many subjects 
in a cell than would be expected if the sample had the same 
distribution as the base population. Although the conser-
vative .001 level of probability was used to minimize inter-
pretation errors that may arise with small samples, sta-
tistics showing probability at the .01 and .05 levels will 
be included to show tendency in the direction shown. They 
should be used with caution, however. 
The relatively small size of the sample groups of Ph.D. 
completers and dropouts, and the large number of MBTI type 
cells made direct statistical comparison problematic. 
Consequently, an independent base population of college 
graduates was also used to compare the Ph.D. completers and 
dropouts. 
Comparing Ph.D. Completers to Dropouts 
The first type table compared the medical science Ph.D. 
completers to the dropouts (Table 59). The number and 
percent of Ph.D. completers (Dp and %P, respectively) and of 
dropouts (Do and %D, respectively) are included in each 
composite type cell. If type is not associated with degree 
progress then there would be no difference in the distribu-
tion of types between the two groups and the percentage of 
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TABLE 59 
MEDICAL SCIENCE PH.D. COMPLETERS COMPARED TO DROPOUTS 
ISTJ ISFJ INFJ INTJ 
Ilp = 13 n,, = 3 Ilp = 2 ~ = 15 %p = 22.03 %p = 5.08 %p = 3.39 = 25.42 p 
I = 0.85 I = 0.69 I = o.oo I = 3.43 
. . . . 
Do = 7 ~ = 2 ~ = 0 ~ = 2 %0 = 25.93 = 7.41 = o;oo = 7.41 0 0 0 
ISTP ISFP INFP INTP 
Ilp = 3 Ilp = 0 n,, = 4 Ilp = 4 
%p = 5.08 %p = o.oo %p = 6.78 %p = 6.78 
I = 1.37 I = o.oo I = 0.46 I = 1.83 
. . . . 
Do = 1 ~ = 0 ~ = 4 ~ = 1 %0 = 3.70 = o.oo = 14.81 = 3.70 0 0 0 
ESTP ESFP ENFP ENTP 
Ilp = 0 Ilp = 0 Ilp = 2 Ilp = 4 
%p = 0.00 %p = o.oo %p = 3.39 %p = 6.78 
I = o.oo I = o.oo I = o.oo I = 0.61 
. . . . 
~ = 0 Do = 0 ~ = 0 Do = 3 = o.oo %0 = o.oo = o.oo %0 = 11.11 0 0 
ESTJ ESFJ ENFJ ENTJ 
n,, = 3 n,, = 1 Ilp = 2 Ilp = 3 
%p = 5.08 %p = 1.69 %p = 3.39 %p = 5.08 
I = 0.46 I = 0.46 I = 0.46 I = 1.37 
. . . . 
~ = 3 ~ = 1 ~ = 2 ~ = 1 = 11.11 = 3.70 = 7.41 = 3.70 0 0 0 0 
Ph.D.s Index Dropouts Total 
Function nP ip I Do io n i E 15 25.42 0.69 10 37.04 25 29.07 
I 44 74.58 1.18 17 62.96 61 70.93 
s 23 38.98 0.75 14 51.85 37 43.02 
N 36 61. 02 1.27 13 48.15 49 56.98 
T 45 76.27 1.14 18 66.67 63 73.26 
F 14 23.73 0.71 9 33.33 23 26.74 
J 42 71.19 1.07 18 66.67 60 30.23 
p 17 28.81 0.86 9 33.33 26 30.23 
205 
TABLE 59, Continued. 
Type I Ph.D.s Dropouts Total I 
combination Ilp %p I\ %D n % 
NT 26 78.79 7 21.21 33 
ST 19 63.33 11 36.67 30 
NF 10 62.50 6 37.50 16 
SF 4 57.14 3 42.85 7 
IST 16 66.67 8 33.33 24 
INT 19 86.3§ 3 13.§4 22 
np = number of Ph.D. completers in this type. 
%P = percent of Ph.D. completers in this type. 
I = ratio of percent of Ph.D. completers to percent of 
dropouts. 
Do = number of dropouts in this type. 
%0 = percent of dropouts in this type. 
* 12. < .05. 
** 12. < • 01. 
*** 12. < • 001. 
100 
100 
100 
100 
100 
100 
Ph.D. completers in each cell should be roughly the same as 
that of the dropouts. By displaying the data this way one 
can see, for example, that 15 of the Ph.D. completers were 
INTJs, and this type represented 25% of the total Ph.D. 
completer group. On the other hand, only 2 of the dropouts 
were INTJs, and they represented 7.41% of the dropout group. 
Consequently, the ratio of the percent of INTJ completers to 
INTJ dropouts yields a selection index (I) of 3.43, that is, 
there were almost three and a half times as many INTJ 
completers than would be expected if the completer type 
distribution were the same as that of the dropouts. In 
contrast, a similar number of Ph.D. completers were ISTJs 
en= 13, 22.03%), however, in addition, seven of the 
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dropouts were also ISTJs (25.93%). Therefore the selection 
ratio was .85 (22.03/25.93) and ISTJs would be slightly 
under-represented in the Ph.D. completer group if the dis-
tribution were the same as that of the dropouts. 
The same type of analysis is used when looking at each 
individual type function. For example, 38.98% of the Ph.D. 
completers were Sensing and 61.02% were iNtuitive. Of the 
dropouts, 51.85% were Sensing and 48.15% were iNtuitive. 
consequently, the selection ratio (I) for Sensing is .75, 
and conversely for iNtuition is 1.27, and the completers had 
27% more iNtuitives than the dropouts. 
Although the sample and cell sizes are not large enough 
to detect statistically significant differences, the type 
pattern of the medical science sample fits the prediction of 
types in the sciences. The total sample (combining n,, and 
Do) consisted of 34 NTs and 30 STs, and only 16 NFs and 7 
SFs. In addition, approximately 37% of the STs and NFs 
withdrew from the program and 43% of the SFs withdrew. In 
contrast, only 21% of the NTs left the program before com-
pletion. As expected, the selection index for INTJs was the 
largest (I= 3.43) followed by INTPs (I= 1.83). STs, who 
were expected to be attracted to the observation and 
classification of data, were well represented in the sample, 
especially in combination with Introversion. However, 
33.33% of the ISTs (ISTJ and ISTP) withdrew from the program 
compared to only 13.64% of the INTs (INTJ and INTP). This 
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type table shows that IST types are attracted to doctoral 
study in the medical sciences but it suggests that they may 
need help developing their iNtuitive side to balance their 
skills and preference for meticulous observation with great-
er imagination. 
As predicted, NFs were represented in the medical 
science sample, being attracted, theory would suggest, to 
the application of their preference for iNtuition in the 
service of people. Like the STs, however, 37.50% of the NFs 
left the program before completing the degree, suggesting 
that an environment that attracts and rewards logical think-
ing (73.26% of the total sample and 76.27% of the Ph.D. 
completers were Thinking types) may be discouraging to 
Feeling types. The NFs in this type of academic program 
might benefit from special attention paid to the development 
of their Thinking processes. 
Comparing Ph.D. Completers and Dropouts to College Graduates 
The independent base population used for comparison 
consisted of 6,814 male and 7,952 female adult college 
graduates, 25 years of age or older, not enrolled in school, 
who had completed four years of college and whose MBTI forms 
were scored at the CAPT between 1971 and 1983. Since all 
subjects in this base population were college graduates, the 
vast majority of whom would not have gone on to finish a 
Ph.D., one might expect the dropouts to be more similar to 
this group of people than the Ph.D. completers. This, in 
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TABLE 60 
MEDICAL SCIENCE DROPOUTS COMPARED TO COLLEGE GRADUATES 
ISTJ ISFJ INFJ INTJ 
Do = 7 i° = 2 i° = 0 i° = 2 %0 = 25.93 = 7.41 = o.oo = 7.41 0 0 0 
Io = 1.85 Io = 0.94 Io = o.oo Io = 0.95 
De = 2065 De = 1162 ~ = 800 ~ = 1157 %c = 13.98 %c = 7.87 = 5.42 = 7.83 c c 
ISTP ISFP INFP INTP 
Do = 1 i° = 0 i° = 4 i° = 1 %0 = 3.70 = o.oo = 14.81 = 3.70 0 0 0 
Io = 1.59 Io = o.oo Io = 2.31 Io = 0.77 
De = 345 De = 329 De = 945 Ile = 713 
%c = 2.33 %c = 2.23 %c = 6.40 %c = 4.83 
ESTP ESFP ENFP ENTP 
i° = 0 i° = 0 i° = 0 i° = 3 = o.oo = o.oo = o.oo = 11.11 0 0 0 0 
Io = o.oo Io = o.oo Io = o.oo Io = 2.44 
De = 267 De = 307 Ile = 1120 De = 672 
%c = 1.81 %c = 2.08 %c = 7.58 %c = 4.55 
ESTJ ESFJ ENFJ ENTJ 
Do = 3 i° = 1 Do = 2 i° = 1 %0 = 11.11 = 3.70 %0 = 7.41 = 3.70 0 0 
Io = 0.96 Io = 0.59 Io = 1.17 Io = 0.41 
De = 1706 De = 921 Ile = 936 Ile = 1321 
%c = 11.55 %c = 6.24 %c = 6.34 %c = 8.95 
Dropouts Index College Graduates 
Function Do :lo Io nc :le E 10 37.04 0.75 7250 49.10 
I 17 62.96 1.24 7516 50.90 
s 14 51.85 1.08 7102 48.10 
N 13 48.15 0.93 7664 51.90 
T 18 66.67 1.19 8246 55.84 
F 9 33.33 o.75 6520 44.16 
J 18 66.67 0.98 10068 68.18 
p 9 33.33 LOS 4698 31.82 
~ = 
to = 
Io = 
~ = 
tc = 
TABLE 60. Continued. 
number of dropouts in this type. 
percent of dropouts in this type. 
ratio of percent of dropouts to percent of college 
graduates. 
number of college graduates in this type. 
percent of college graduates in this type. 
* R < .05. 
** R < .01. 
*** R < .001. 
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fact, turned out to be the case. Table 60 illustrates this 
point. None of the type comparisons showed statistically 
significant differences and the dropouts in general showed 
preference in the same direction for E - I, T - F, and J -P. 
However, the dropouts had a slightly greater preference for 
Sensing and the college graduates had a slightly greater 
preference for iNtuition. 
In contrast, the Ph.D. completers showed statistically 
significant differences from the college graduates on three 
of the type scales (see Table 61). Since the number of 
subjects from the study was relatively small, the .001 level 
of significance was selected as recommended by Mccaulley 
(1977). The most significant difference between the two 
groups was found on the E - I scale (R < .001), with 75% of 
the Ph.D. completers preferring Introversion and only 51% of 
the college graduates pref erring the realm of ideas and 
concepts to that of people and things. In addition, a less 
powerful difference was found on the T - F scale (R < .01), 
with 76% of the Ph.D. completers preferring Thinking and 
n, = 
%p = 
Ip = 
De = 
%c = 
n, = 
%p = 
IP = 
De = 
%c = 
n, = 
%p = 
Ip = 
Ile = 
%c = 
n, = 
%p = 
IP = 
Ile = 
%c = 
TABLE 61 
MEDICAL SCIENCE PH.D. COMPLETERS COMPARED TO 
COLLEGE GRADUATES 
ISTJ ISFJ INFJ INTJ··· 
13 n, = 3 i9 = 2 i9 = 15 22.03 %p = 5.08 = 3.39 = 25.42 p p 
1.58 Ip = 0.65 I, = 0.63 I, = 3.24 
2065 De = 1162 it = 800 it = 1157 13.98 %c = 7.87 = 5.42 = 7.83 c c 
ISTP ISFP INFP INTP 
3 n, = 0 n, = 4 n, = 4 
5.08 %, = o.oo %, = 6.78 %, = 6.78 
2.18 IP = 0.00 IP = 1.06 I, = 1.40 
345 De = 329 Ile = 945 Ile = 713 
2.33 %c = 2.23 %c = 6.40 %c = 4.83 
ESTP ESFP ENFP ENTP 
0 n, = 0 n, = 2 n, = 4 
o.oo %p = o.oo %p = 3.39 %p = 6.78 
o.oo Ip = o.oo Ip = 0.45 Ip = 1.40 
267 Ile = 307 Ile = 1120 Ile = 672 
1.81 %c = 2.08 %c = 7.58 %c = 4.55 
ESTJ ESFJ ENFJ ENTJ 
3 Ilp = 1 Ilp = 2 Ilp = 3 
5.08 %p = 1.69 %p = 3.39 %p = 5.08 
0.44 Ip = 0.27 Ip = 0.53 I, = 0.57 
1706 Ile = 921 Ile = 936 Ile = 1321 11.55 %c = 6.24 %c = 6.34 %c = 8.95 
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TABLE 61. Continued. 
Ph.D.s Index College Graduates 
Function Ilp %p IP Ile %c 
E 15 25.42 0. 52*** 7250 49.10 
I 44 74.58 1. 4 7*** 7516 50.90 
s 23 38.98 0.81 7102 48.10 
N 36 61.02 1.18 7664 51.90 
T 45 76.27 1. 37** 8246 55.84 
F 14 23.73 0.54- 6520 44.16 
J 42 71.19 1.04 10068 68.18 
p 17 28.81 0.91 4698 31.82 
NT 26 44.07 1. Gs** 3863 26.16 
ST 19 32.20 1.08 4383 29.68 
NF 10 16.95 0.66 3801 25.74 
SF 4 6.78 o. 37* 2719 18.41 
IJ 33 55.93 1. 59*** 5184 35.11 
EJ 9 15.25 0. 46** 4884 33.07 
IN 25 42.37 1. 73** 3615 24.48 
ES 4 6.78 0.31** 3201 21. 68 
TJ 34 57.63 1. 36* 6249 42.32 
FJ 8 13.56 o. 52* 3819 25.86 
Ilp = number of dropouts in this type. 
%p = percent of dropouts in this type. 
IP = ratio of percent of dropouts to percent of college 
graduates. 
Ile = number of college graduates in this type. 
%c = percent of college graduates in this type. 
* R < .05. 
** R < • 01. 
*** R < • 001. 
only 56% of the college graduates preferring this mode of 
judging. Both of these findings would be expected from type 
theory. Also, as expected, NTs were more plentiful among 
the Ph.D. completers (I = 1.68, R < .01) and SFs were less 
plentiful (I= 0.37, R < .05), however these differences do 
not meet the .001 significance criterion. Other type 
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combinations that are less relevant to the study of academic 
achievement showed noteworthy differences (see Table 61). 
As expected from type theory, the INTJs were over-
represented in the sample of Ph.D. completers and this 
difference was statistically significant (I = J.24, 
R < .001). No other composite type was significantly over 
or under-represented in this sample; however, as expected 
from type theory, both of the INT cells and both of the IST 
cells showed over-representation with selection ratio index-
es greater than one. 
Summary of Selection Ratio Type Table Analyses 
Psychological type theory suggests that those who 
complete a Ph.D. program might show a different type pattern 
from those who chose to withdraw from the program. A direct 
comparison of Ph.D. completers with the dropouts in the 
medical science sample showed support for type theory in a 
variety of ways, however, none of them was statistically 
significant (see Table 59). The lack of significance may be 
due to the small numbers of subjects in the subsamples. 
This hypothesis is supported by the separate comparisons of 
Ph.D. completers (see Table 61) and dropouts (see Table 60) 
with an independent base population of 14,766 college 
graduates. These comparisons made against the same popula-
tion showed no statistically significant difference between 
the dropouts and the college graduates, as was expected. 
However, the .001 level of significance was satisfied with 
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the over-representation of Introverts and with the composite 
type of INTJ and IJ. In addition, other type combinations 
showed differences expected by type theory, however, they 
did not meet the .001 level of significance. 
Chapter Summary 
The medical science Ph.D. completers and dropouts were 
compared by three different methods. A series of univariate 
analyses showed that Ph.D. completers were significantly 
more likely to have transferred credit into their program 
and to have kept their initial career goal throughout their 
program. They were more likely than dropouts to indicate 
that they had a mentor while in the program, and they re-
sponded more positively on the questions regarding the 
extent of support of the faculty and other students, and on 
the extent to which they were treated as junior colleagues 
by the faculty. In addition, they were less likely to have 
viewed marriage as having a negative impact on their degree 
progress. Using continuous scores on the four type vari-
ables, no differences were found between Ph.D. completers 
and dropouts. 
The second phase of investigation was a discriminant 
analysis using the variables examined in the univariate 
analyses. The interaction of the variables resulted in a 
slightly different profile of the Ph.D. completer. The 
strongest variables that separated the Ph.D. completers from 
the dropouts were the treatment of students as junior 
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colleagues, the number of transfer credits, and the stabili-
ty of career choice throughout the program. In addition, 
the following variables contributed to the successful dis-
criminant function: extent of student support, the presence 
of a mentor, a preference for Judging, being offered a job 
in the field, the major loss of income, a preference for 
Introversion, the reporting of less difficulty with courses, 
and a more positive impact of marriage on the degree pro-
gram. 
Unlike the univariate analyses, the discriminant analy-
sis showed the influence (albeit weak) of two type func-
tions. The final type analysis used selection ratio type 
tables to compare medical science Ph.D. completers with 
dropouts, Ph.D. completers with a large sample of college 
graduates, and dropouts with the same sample. The direct 
comparison of completers and dropouts supported type theory, 
however, the size of the sample may have limited its power 
and the differences were not statistically significant. In 
contrast, the separate comparisons of completers and drop-
outs showed that dropouts did not differ from the college 
graduates, as was expected, and the completers did show 
statistically significant differences in the expected direc-
tion on three of the type combinations. Although indirect, 
the comparison with an independent base population is recom-
mended by CAPT (Macdaid, 1977; Mccaulley, 1977) and these 
results support the continued research on this topic. 
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the comparison with an independent base population is recom-
mended by the center for the Applications of Psychological 
Type (Macdaid, 1977: Mccaulley, 1977) and these results 
support the continued research on this topic. 
CHAPTER V 
RESULTS - HUMANITIES DIVISION 
This chapter summarizes the results of the data analy-
ses described in Chapter III for subjects in the humanities 
division. It starts with a basic description of all doctor-
al students enrolled in the division. The profile includes 
gender, age at the beginning of the program, previous gradu-
ate degrees, transfer credit, program, and retention status. 
After a description of the population, participants and 
nonparticipants are compared for possible sample bias. A 
profile of the subjects who participated in the study is 
provided. 
The three retention groups (active students, dropouts, 
and Ph.D. completers) are then compared on each individual 
variable using Analysis of Variance (ANOVA) and the Kruskal-
Wallis test to determine if a statistical difference is 
found among the three groups on the four psychological type 
dimensions and the other interval or ratio scaled variables 
(age and transfer credit). The .05 significance level was 
selected, as is standard in social science research (Best & 
Kahn, 1986; Hays, 1981). When differences were found at the 
.os level or better, further post hoc test results are 
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described to show if the Ph.D. completers differed from 
dropouts. The Pearson's Chi Square test of independence was 
used to determine if associations existed among the three 
groups for categorically scaled variables such as gender, 
program, previous post-baccalaureate degree, and retention 
group. In addition to the univariate analyses, the results 
of the multivariate discriminant analysis are described to 
show how the variables, when allowed to interact, influence 
the likelihood of a student being categorized as a Ph.D. 
completer or dropout. 
Finally, the results of the Selection Ratio Type Table 
(SRTT) analyses are described comparing the Ph.D. completers 
with dropouts, and comparing both of these groups with an 
independent sample of college graduates. 
Description of the Humanities Student Population 
Between the years 1976 and 1987, 239 students began a 
doctoral program in one of the four humanities programs at 
the university examined. The population consisted of 101 
female (42.26%) and 138 male (57.74%) students. The mean 
age of students when they began their programs was 30.57 
years, with a minimum age of 20 and a maximum of 68 
(SD= 8.252). Slightly more than half of students had 
earned a graduate degree prior to enrolling in a Ph.D. 
program (n = 125, 52.30%), and 110 had not (46.02%). Infor-
mation was missing for four students (1.67%). Slightly less 
than half of the humanities population had received advanced 
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standing by transferring credit from previous graduate work 
(ll = 113, 47.28%). One hundred and twenty-two did not 
transfer credit (51.05%), and information about transfer 
credit was unavailable for the same four students (1.67%). 
The mean number of transferred semester hours was 13.58 
(min.= o, max.= 57 SD= 1.623). 
students were enrolled in one of four academic pro-
grams. The largest group of students was enrolled in; Eng-
lish and the smallest group was in classics (see Table 62). 
TABLE 62 
NUMBER OF STUDENTS WHO STARTED HUMANITIES PROGRAMS 
1976 to 1987 
Program Number Percent 
Classics 20 8.37 
English 91 38.07 
History 42 17.57 
Philosophy 86 35.98 
Total 239 99.99 
Humanities Retention Groups 
The humanities students were represented in each of the 
five original retention groups illustrated in Table 63. The 
five retention groups were consolidated into three to com-
pensate for the small number of students in the post-
qualifying examination inactive group, and to be consistent 
with the medical science analysis (see Table 64). Like the 
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medical science population, thus far very few students have 
withdrawn after passing the qualifying examination en = 6, 
2.51%). 
TABLE 63 
ORIGINAL HUMANITIES RETENTION GROUPS 
Group n Percent 
1. Pre-exam Active 62 25.94 
2. Pre-exam Inactive 92 38.49 
3. Post-exam Active 44 18.41 
4. Post-exam Inactive 6 2.51 
5. Ph.D. Completers 
-2.2. 14.64 
Total 239 99.99 
TABLE 64 
CONSOLIDATED HUMANITIES RETENTION GROUPS 
Group n Percent 
1. Active 106 44.35 
2. Inactive 98 41.00 
3. Ph.D. Completers 
-2.2. 14.64 
Total 239 99.99 
Matching the Humanities Respondents to the Population 
Of the 239 humanities students, 128 participated in the 
study for a response rate of 53.56% of the population 
(55.41% of deliverable surveys). Respondents were compared 
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to those who did not respond to determine if the sample was 
significantly biased based on the variables available for 
comparison (academic program, gender, age at the beginning 
of the program, previous post-baccalaureate degree, number 
of transfer semester hours, and retention group). 
Return Rate by Program 
Although the humanities population was not evenly dis-
tributed among the four programs (unlike the medical science 
population), they were represented in the sample in roughly 
the same proportion as they were in the population with 
Pearson's Chi Square test showing no statistically signifi-
cant difference between the number of subjects in each 
program in the population and sample (see Table 65). This 
distribution shows that the results of the following analy-
ses are more greatly influenced by the responses of the 
English and philosophy students than the other two programs. 
For the purpose of this study it is assumed that students in 
these different programs are sufficiently similar in their 
characteristics and doctoral experiences to study them 
together. 
Return Rate by Gender 
Of the 128 respondents, 72 were male (56.25%) and 56 
were female (43.75%). Since the males made up 57.74% of the 
population and females comprised 42.26%, the males were 
slightly over-represented and the females were slightly 
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under-represented. The obtained Chi Square was not signifi-
cant in this analysis; X2 (1, H = 239) = .251, R < .616. 
TABLE 65 
RETURN RATE BY HUMANITIES PROGRAM 
Percent Percent of Program's Percent 
Humanities of All HUM of HUM 
Program n Program Returns Population 
Classics 10 50.00 7.81 8.37 
English 53 58.24 41.41 38.07 
History 26 61.90 20.31 17.57 
Philosophy 39 45.35 30.47 35.98 
Total 128 100.00 100.00 
x2 (3, H = 239) = 4.41, R < .220. 
Return Rate by Age at Beginning of Program 
The mean age of respondents at the beginning of their 
programs was 30.41 years (min. 20, max. 68, SD= 7.77). 
This was only fractionally lower than the mean age of 30.75 
for the nonrespondents (min. 20, max. 62, SD= 8.80). The 
t-Test for independent groups showed this difference not to 
be significant, t (221.4) = .308, R < .758. In addition, 
the nonparametric Mann-Whitney U Test confirmed this finding 
(U = 7035.5, R < .898). 
Return Rate by Previous Post-baccalaureate Degree 
In the humanities population 125 subjects (52.30%) had 
earned a previous post-baccalaureate degree prior to 
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beginning their doctoral studies at this institution. A 
difference of ten percentage points was found between the 
number of respondents and nonrespondents who had earned a 
previous graduate degree. This difference was not statis-
tically significant, however (X2 (1, H = 235) = 2.411, 
R < .120). Of the 128 respondents in the sample, 74 had 
earned a previous degree (57.81%), while 51 of the non-
respondents had a previous degree (47.66%) and 4 were miss-
ing data on this variable (3.60%). 
In order to estimate the number of students who had 
earned graduate degrees in the same or related field as that 
of their doctoral study, transfer credit was examined with 
the previous degree. This was based on the assumption that 
some relationship between the previous degree and the cur-
rent program probably existed if the department accepted 
transfer credit. Since this is a rough and imprecise mea-
sure it should be used with caution, however. 
Data were missing on either the previous degree vari-
able or on transfer hours for five nonrespondents and they 
were removed from the crosstabulation in Table 66. Of the 
124 students remaining in the population who had a previous 
degree, 98 also transferred credit into their doctoral 
program, and 26 did not receive transfer credit, suggesting 
that 79.03% of the students in the population with previous 
degrees had studied in the same or a related field. 
1. 
2. 
3. 
TABLE 66 
CROSSTABULATION OF TRANSFER CREDIT WITH PREVIOUS POST-BACCALAUREATE DEGREE (PPD) 
FOR HUMANITIES POPULATION 
Transfer Credit Total % PPD % No PPD 
Yes I No N with with 
PPD I No PPD I PPD I No PPD credit credit I I I 
Active 46 I 11 I 7 I 39 103 86.79 22.00 
Dropout 26 I 2 I 18 I 50 96 59.09 3.85 
Ph.D. 26 I 1 I 1 I 7 35 96.30 12.50 
Total 98 I 14 I 26 I 96 234 79.03 12.73 I I I 
Note: Five cases deleted due to missing data. 
1. 
2. 
3. 
TABLE 67 
CROSSTABULATION OF TRANSFER CREDIT WITH PREVIOUS POST-BACCALAUREATE DEGREE (PPD) 
FOR HUMANITIES RESPONDENTS 
Transfer Credit Total % PPD % No PPD 
Yes I No N with with 
PPD I No PPD I PPD I No PPD credit credit I I I 
Active 32 I 7 I 5 I 21 65 86.49 25.00 
Dropout 11 I 0 I 5 I 20 36 68.75 o.oo 
Ph.D. 20 I 1 I 1 I 5 27 95.24 16.67 
Total 63 I 8 I 11 I 46 128 85.13 14.81 I I I 
rv 
rv 
rv 
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similarly, 85.13% of the respondents with a previous degree 
in the sample transferred credit into their doctoral pro-
gram, and 14.81% of the students without a previous degree 
had transferred credit (see Table 67). More will be dis-
cussed about the data in Tables 66 and 67 when the retention 
groups are compared below. 
Return Rate by Transferred Semester Hours 
Seventy-one respondents had transfer credit applied to 
their program (55.47%) with the mean number of transferred 
semester hours for the group being 15.97 (SD= 15.65). In 
contrast, 42 of the nonrespondents (37.84%) had such credit, 
with the mean number of credits for the group being 10.73 
(SD= 14.76). Using the t-Test, it was found that the 
respondents and nonrespondents differed significantly in the 
number of transferred semester hours (t (229.6) = -2.64, 
p < .009). In addition, a statistically significant differ-
ence was found between the number of respondents and non-
respondents who had transferred credit (X2 (1, H = 235) = 
6.139, p < .013). Consequently, the respondents were more 
likely to have transferred credit, and to have transferred 
more credit than their nonresponding counterparts. 
Return Rate by Retention Groups 
The three consolidated retention groups were used to 
compare respondents with nonrespondents (Table 68). Drop-
outs were significantly under-represented among respondents 
(36.73%), while active students and Ph.D. completers were 
over-represented (61.32% and 77.14%, respectively). 
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Like the medical science subjects and studies conducted 
by Clewell (1987), Girves and Wemmerus (1988), and Valentine 
(1987), individuals who left the program before completing 
the degree were significantly less likely to be respondents, 
and those who were still active or who had completed the 
degree were more likely to respond. 
TABLE 68 
RESPONSE RATES OF HUMANITIES RESPONDENTS AND POPULATION 
BY RETENTION GROUPS 
Sample Population Percent of 
Group n H Retention Group 
1. Active 65 106 61.32 
2. Inactive 36 98 36.73 
3 . PhD 27 35 77.14 
Total 128 239 
X2 (2, H = 239) = 21.546 R < .ooo. 
Section Summary 
When comparing those who participated in the study with 
those who did not, there was little significant difference 
found on variables such as gender, age, and previous degree. 
The only differences found to be statistically significant 
between the respondents and the nonrespondents were the 
representation of retention groups, the number of credits 
transferred and the number of students who had transferred 
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credit. Consequently, the results of the study appear to be 
fairly representative of the population of Ph.D. recipients 
and active students. With only a 36.73% return rate from 
the dropout group, it is wise to be cautious in generalizing 
these results to all dropouts in this division, however. 
Univariate Analyses 
Since retention group status and the variables age, 
gender, previous post-baccalaureate degree, transfer semes-
ter hours and academic program were available for all stu-
dents in the population from university records, it was 
possible to compare the three retention groups of the entire 
humanities population with one another on these variables, 
as well as to compare the three retention groups of the 
respondent sample. In some cases, significant differences 
among the sample groups were found not to be significant in 
the population, and vice versa. 
Gender 
Unlike the medical science population, male students 
outnumbered female students by 15.68 percentage points in 
the humanities. Examined year by year, male student per-
centages ranged from 42.11 to 72.22, and female student 
percentages ranged from 27.78 to 57.89 (see Table 69). 
These differences were not found to be statistically signif-
icant, however (X2 = (11, H = 239) = 5.115, R < .925). 
Consequently, the retention groups of all cohorts were 
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examined together rather than splitting them into two groups 
as was done with the medical science students. 
TABLE 69 
ANNUAL COHORTS BY GENDER: HUMANITIES POPULATION 
Year Male Female 
n n 
1976 5 55.56 4 44.44 
1977 11 61.11 7 38.89 
1978 5 62.50 3 37.50 
1979 4 44.44 5 55.53 
1980 14 51.85 13 48.15 
1981 7 53.85 6 46.15 
1982 8 42.11 11 57.89 
1983 13 72.22 5 27.78 
1984 11 57.89 8 42.11 
1985 23 60.53 15 39.47 
1986 21 61.76 13 38.24 
1987 16 59.26 
.lL 40.74 
Total 138 57.94 101 42.26 
xz (11, H = 239) = 5.115, R < .925. 
The question remained--do men and women complete the Ph.D. 
in the same proportion? Examining both the population and 
sample distributions, this appears to be the case (see Table 
70 and 71). No statistically significant differences were 
found in the percentage of male and female students in the 
three retention groups in both the population and sample 
tables. A slightly larger percentage of female Ph.D. com-
pleters was found in the population and the opposite was 
true in the sample. Apparently, male Ph.D. completers were 
slightly more likely to have responded to the survey. 
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TABLE 70 
HUMANITIES POPULATION DISPLAYED BY GENDER 
Male Female Total 
n % n % n % 
1. Active 65 61. 32 41 38.68 106 100.00 
2. Dropout 56 57.14 42 42.86 98 100.00 
3. Ph.D. 17 48.57 18 51.43 35 100.00 
Total 138 57.74 101 42.26 239 100.00 
xz (2, H = 239) = 1. 777 I R < .411. 
TABLE 71 
HUMANITIES SAMPLE DISPLAYED BY GENDER 
Male Female Total 
n % n % n % 
1. Active 40 61.54 25 39.41 65 100.00 
2. Dropout 18 50.00 18 50.00 36 100.00 
3. Ph.D. 14 51.85 13 48.15 27 100.00 
Total 72 56.25 56 43.75 128 100.00 
xz ( 2 I n = 128) = 1.522, R < .467. 
Age at Initial Matriculation 
Unlike the medical science subjects, age differences 
among the three retention groups were more pronounced. 
Although no statistically significant difference was found 
among the retention groups in the population (see Table 72), 
the sample group of survey respondents did show a moderately 
significant difference in age. The post hoc contrast showed 
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the difference to be between the Ph.D. completers and drop-
outs with the mean age of the completers being 32.81 years 
and the dropouts being 27.83 years. The difference in 
significance levels between the population and survey re-
sulted from the fact that the dropouts who responded to the 
survey were, on the average, approximately 17 months younger 
than the dropouts in the population, and the completers were 
approximately nine months older than completers in the 
population. The population results support the findings of 
the medical science population that no significant differ-
ence existed among the retention groups regarding age of 
first matriculation. 
TABLE 72 
AGE OF HUMANITIES POPULATION AND SAMPLE 
AT INITIAL MATRICULATION 
Population Sample 
H Mean Age SD n Mean Age 
1. Active 106 31.30 8.90 65 30.85 
2. Dropout 98 29.25 7.74 36 27.83 
3. Ph.D. 35 23.03 7.21 27 32.81 
Population ANOVA: E (2, 236) = 2.231, R < .110. 
Population KW: H = 5.796, df = 2, R = .055. 
Sample ANOVA: E (2, 125) = 3.505, R < .033. 
Sample K-W: H = 7.227, df = 2 R .027. 
Sample Post Hoc Contrast: 
Group 3 vs. 2: E (1, 125) = 6.585, R .011. 
SD 
8.83 
5.32 
7.03 
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Previous Post-baccalaureate Degree 
Like the medical science students, a larger percentage 
of humanities Ph.D. completers had earned a previous gradu-
ate degree when compared to dropouts and active students 
(see Table 73 and 74). However, unlike the medical 
sciences, the differences among the humanities groups were 
strongly significant in the population and moderately sig-
nificant in the sample. Approximately 77% of the Ph.D. 
completers had earned a previous degree in both analyses, 
and approximately 45% of the dropouts had such a degree. 
Consequently, previous degree holders were proportionately 
represented in these retention groups in the sample when 
compared to the population. 
In addition, Tables 66 and·67 show that all but one of 
the previous degree holding Ph.D. completers had transferred 
credit (96.30% of population completers, and 95.24% of 
sample completers) while only 59.09% of the previous degree 
holders among the population dropouts, and 68.75% of the 
sample dropouts had also received transfer credit. Conse-
quently, it appears that the Ph.D. completers were more 
likely to have taken degrees in the same or a related field 
when compared to the dropouts. If one can assume that 
receipt of transfer credit for previous degree work indi-
cates that the previous degree was taken in the same or a 
related field, then the data suggest that a relationship may 
exist between finishing the Ph.D. and having previously 
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earned a graduate degree (especially if it was in the same 
field of study). 
TABLE 73 
PREVIOUS DEGREE: HUMANITIES POPULATION 
Yes No Total 
n % n % n % 
1. Active 54 51.92 50 48.08 104 100.00 
2. Dropout 44 45.83 52 54.17 96 100.00 
3. Ph.D. 27 77.14 8 22.86 35 100.00 
Total 125 53.19 110 46.81 235 100.00 
Note: Data missing for 2 dropouts and 2 active students. 
x2 (2, H = 235) = 10.219, R < .006. 
TABLE 74 
PREVIOUS DEGREE: HUMANITIES SAMPLE 
Yes No Total 
n % n % n % 
1. Active 37 56.92 28 43.08 65 100.00 
2. Dropout 16 44.44 20 55.56 36 100.00 
3. Ph.D. 21 77.78 6 2~.22 27 100.00 
Total 74 57.81 54 42.19 128 100.00 
xz (2, n = 128) = 7.072, R < .029. 
Transfer Semester Hours 
The transfer semester hour variable included trans-
ferred credit regardless of the receipt of a previously 
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earned post-baccalaureate degree. Looking at the transfer 
credit variable as categorical, i.e., the number of students 
with credit and without credit, strong statistically signif-
icant differences emerged. A total of 113 students in the 
population had transferred credit. Approximately 77% of the 
Ph.D. completers had transferred credit compared to 29.17% 
of the dropouts (see Table 75). A similar difference in the 
same direction was found in the sample (see Table 76). 
In addition, looking at transfer credit as ratio level 
data rather than categorical, the differences among the 
groups are equally pronounced. On the average, Ph.D. com-
pleters in the population and sample transferred approxi-
mately 23 semester hours of credit, and dropouts transferred 
approximately 8 semester hours (see Table 77). These dif-
ferences were statistically significant at the .001 level. 
Consequently, Ph.D completers were much more likely to have 
transferred credit and were much more likely to have trans-
ferred more credit. 
Although limited to a single institution, these results 
lend much stronger support than the medical science analyses 
to the association of transfer credit with Ph.D. completion. 
This phenomenon may be more applicable in the humanities 
than in the medical sciences. 
Proximity to Campus During Coursework 
In general, doctoral students in the humanities are 
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iess likely than their medical science counterparts to be 
engaged in large, campus bound research projects. As a 
result, residential distance from campus may have less of an 
impact on their degree completion, at least at the disserta-
tion stage of the program. The small number of respondents 
in the different response categories on the proximity 
TABLE 75 
SUBJECTS WITH TRANSFER CREDIT: HUMANITIES POPULATION 
Yes No Total 
n % n % n % 
1. Active 58 55.77 46 44.23 104 100.00 
2. Dropout 28 29.17 68 70.83 96 100.00 
3. Ph.D. 27 77.14 8 22.86 35 100.00 
Total 113 48.06 122 51.91 235 100.00 
Note: Data missing for 2 dropouts and 2 active students. 
x2 ( 2' H = 235) = 28.062, R < .ooo. 
TABLE 76 
SUBJECTS WITH TRANSFER CREDIT: HUMANITIES SAMPLE 
Yes No Total 
n % n % n % 
1. Active 39 60.00 26 40.00 65 100.00 
2. Dropout 11 30.55 25 69.44 36 100.00 
3. Ph.D. 21 77.78 6 22.22 27 100.00 
Total 71 55.47 57 44.53 128 100.00 
x2 (2, n = 128) = 15.026, R < .001. 
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TABLE 77 
TRANSFER SEMESTER HOURS: HUMANITIES POPULATION AND SAMPLE 
sample Population• 
Mean Hours ~ n Mean Hours SD 
i. Active 
2. Dropout 
3. Ph.D. 
104 
96 
35 
15.48 
7.87 
23.60 
15.83 
13.01 
14.25 
65 
36 
27 
16.63 
8.78 
23.96 
a Data missing for 2 Dropouts and 2 Active students .• 
Population ANOVA: E (2, 232) = 16.674, R < .000. 
Population K-W: H = 30.07, df = 2, R < .ooo. 
Post hoc contrasts: 
Group 3 vs. 2: E (1, 232) = 30.154, R < .ooo. 
Sample ANOVA: E (2, 125) = 8.214, R < .000. 
Sample K-W: H = 14.729, df = 2, R < .001. 
Post hoc contrasts: 
Group 3 vs. 2: E (1, 125) = 16.165, R < .ooo. 
15.57 
13.69 
14.45 
question (Survey question 6, Appendix C) limited the analy-
sis of this variable to the coursework stage. Consequently, 
the impact of proximity to campus at the research stage 
could not be examined. Like the medical science respon-
dents, a very small number of students lived beyond a 50 
mile radius while they were taking courses and the compari-
son of these frequencies by retention group shows no statis-
tically significant difference as a result (see Table 78). 
Employed Full-time During Coursework 
Like proximity to campus, full-time employment during 
graduate study may interrupt and diminish the amount of time 
available for study and participation in departmental 
1. 
2. 
3. 
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TABLE 78 
DOMICILE 50 MILES FROM CAMPUS DURING COURSEWORK 
AND BEFORE QUALIFYING EXAMINATION: HUMANITIES SAMPLE 
Yes No Total 
n % n % n % 
Active 4 6.25 60 93.75 64 100.00 
Dropout 1 2.86 34 97.14 35 100.00 
Ph.D. 1 3.70 26 26.30 27 100.00 
Total 6 4.76 120 95.25 126 100.00 
Note: Data missing for one Dropout and one Active student. 
x2 (2, n = 126) = .659, R < .719. 
activities and research. It is also possible that employed 
doctoral students may have less motivation to complete the 
degree since having the degree could not have been a prereq-
uisite for obtaining the job they held while attending 
classes. on the other hand, employed students may be more 
highly motivated if continuation in their current job is 
dependent on completion of the Ph.D. The question remained, 
are humanities students who work full-time while engaged in 
doctoral programs less likely to complete the degree? 
Sufficient data were only available from this sample to 
explore this question in the coursework stage of doctoral 
education. A total of 39 individuals reported being em-
ployed during this stage (Survey question 6, Appendix C). 
When examining the employment variable on a frequency table 
and using the Chi Square test, moderately significant 
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differences were found (Table 79). Only 11.11% of the Ph.D. 
completers were employed during coursework, compared to 
36.11% of the dropout group. Apparently humanities students 
in this sample who worked full-time during their coursework 
were less likely to finish the doctoral degree than those 
who were not employed to that extent. 
TABLE 79 
SUBJECTS EMPLOYED FULL-TIME DURING COURSEWORK: 
HUMANITIES SAMPLE 
Yes No Total 
n % n % n % 
1. Active 23 35.38 42 64.62 65 100.00 
2. Dropout 13 36.11 23 63.89 36 100.00 
3. Ph.D. 3 11.11 24 88.89 27 100.00 
Total 39 30.47 89 69.53 128 100.00 
x2 (2, n = 128) = 6.058, R < .048. 
Presence of a Mentor 
Although the literature suggests that the concern and 
usefulness of the advisor and the treatment of students as 
junior colleagues are related to degree progress (Berg & 
Ferber, 1983; Girves & Wemmerus, 1988), and this hypothesis 
was supported by the results of the medical science respon-
dents, the same results were not obtained for the humanities 
division. Seventy-three percent of the Ph.D completers and 
58.33% of the dropouts indicated that they had a mentor 
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(Survey question 7, Appendix C), however, this difference 
was not statistically significant in the humanities sample. 
In all three response groups, smaller percentages of stu-
dents in the humanities reported having a mentor than did 
the medical science students (see Table 80). 
TABLE 80 
IDENTIFICATION OF A MENTOR: HUMANITIES SAMPLE 
Yes No Total 
n % n % n % 
1. Active 46 70.77 19 29.23 65 100.00 
2. Dropout 21 58.33 15 41.67 36 100.00 
3. Ph.D. 19 73.08 7 26.92 26 100.00 
Total 86 67.72 41 32.28 127 100.00 
Note: Data missing for one Ph.D. completer. 
x2 = (2, n = 127) = 2.069, R < .355. 
Perceived Support of the Faculty 
Although no significant difference was found between 
the number of Ph.D. completers and dropouts in their recog-
nition of a mentor, humanities respondents did differ among 
the retention groups in the strength of their responses to 
the question of faculty support (Survey question 8, Appendix 
C). The mean score on the five-point scale for Ph.D com-
pleters was 4.04 (SD = 1.06) and for dropouts it was 3.06 
(SD= 1.29), with the score of five corresponding to "to a 
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great extent," and 1 corresponding to "to no extent." 
consequently, Ph.D. completers reported feeling the support 
of the faculty to a greater extent than the dropouts (see 
Table 81). 
Using ANOVA and the Kruskal-Wallis test, these differ-
ences were found to be significant at the .01 level. Addi-
tional post hoc tests confirmed that the difference was 
found between the Ph.D. completers and the dropouts. Al-
though, on the average, dropouts found the faculty to be 
supportive to some extent, Ph.D. completers in this humani-
ties sample, reported a much more supportive relationship 
with the faculty than did the dropouts. 
In addition, frequencies were tabulated on the response 
groups to show the pattern of responses among the three 
retention groups. Frequencies and the Chi Square test 
calculated on the three collapsed response categories found 
significant differences among the three groups (X2 (4, 
n = 127), 10.143, R < .038). The results displayed in Table 
82 show that the dropouts responded in the greatest pro-
portion on the negative end of the scale (36.11%). Only 
18.75% of the active students and 11.11% of the Ph.D. com-
pleters responded negatively. On the other hand, 70.37% of 
the Ph.D. completers responded on the positive end of the 
scale and only 33.33% of the dropouts did so. 
Consequently, Ph.D. completers were more likely to 
respond positively and less likely to respond negatively 
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when describing the extent of faculty support. In addition, 
they indicated that they felt more strongly about it. This 
result is consistent with the literature on the topic (Berg 
& Ferber, 1983; Girves & Wemmerus, 1988) and with the re-
sults of the medical science sample. 
TABLE 81 
EXTENT OF FACULTY SUPPORT: HUMANITIES SAMPLE 
1. Active 
2. Dropout 
3. Ph.D. 
n 
64 
36 
27 
Mean Score 
3.50 
3.06 
4.04 
1.14 
1.29 
1.06 
Note: 1 = no extent, 3 = some extent, 5 = great extent. 
Data missing for one Active student. 
ANOVA: E (2, 124) = 5.464, R < .005. 
KW: H = 10.045, df = 2, R < .007. 
Post Hoc Contrasts: 
Group 3 vs. 2: E(l, 124) = 10.915, R < .001. 
Perceived Treatment as a Junior Colleague 
In addition to the faculty support variables, students 
were asked to what extent the faculty treated them as junior 
colleagues (Survey question 10, Appendix C). This question 
sought to determine if dropouts felt as strongly as Ph.D. 
completers that the faculty respected them as emerging 
scholars. Using the same scales as above, the results were 
different from those found for the faculty support variable 
(see Table 83). Using ANOVA and the Kruskal-Wallis test, 
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the mean scores of the three groups were not significantly 
different on the extent to which students were treated as 
junior colleagues. 
TABLE 82 
FREQUENCIES OF FACULTY SUPPORT RESPONSE CATEGORIES: 
HUMANITIES SAMPLE 
(1 - 2) (0, 3) (4 - 5) Total 
Negative To Some Extent Positive n 
n % n % n % 100% 
1. Active 12 18.75 17 26.56 35 54.69 64 
2. Dropout 13 36.11 11 30.55 12 33.33 36 
3. Ph.D. 3 11.11 5 J,8.52 19 70.37 27 
Total 28 22.05 33 25.98 66 51.97 127 
Note: 1 = no extent, 3 = some extent, 5 = Great Extent. 
Data missing for one Active student. 
x2 (4, n = 127) = 10.143, R < .038. 
TABLE 83 
EXTENT OF TREATMENT AS JUNIOR COLLEAGUE: 
1. Active 
2. Dropout 
3. Ph.D. 
n 
64 
36 
26 
HUMANITIES SAMPLE 
Mean Score 
2.89 
2.61 
3.23 
1.10 
1.25 
1.14 
Note: 1 = no extent, 3 = some extent, 5 = great extent. 
Data missing for one Active and one Ph.D. completer. 
ANOVA: E (2, 123) = 2.186, R < .117. 
KW: H = 4.717, df = 2, R < .095. 
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As might be expected from the literature (Berg & 
Ferber, 1983) and from the medical science sample, Ph.D. 
completers felt strongest about their treatment as a junior 
colleague. On the other hand, active students and dropouts, 
on the average, did not feel that they were treated as 
junior colleagues (less than "to some extent"). 
In addition, frequencies tabulated on the three col-
lapsed response groups revealed that 37.50% of the active 
students and 47.22% of the dropouts responded on the nega-
tive half of the scale (see Table 84). Compared to the 
medical science sample, smaller percentages of active stu-
dents and dropouts responded in the negative category and a 
larger percentage of Ph.D. completers responded negatively. 
This resulted in a lack of statistically significant differ-
ences among the three retention groups in the humanities 
sample. In addition, fewer humanities Ph.D. completers 
responded in the positive response category (46.15%) com-
pared to the medical sciences (55.93%). 
Perceived Extent of Student Support 
Although Valentine (1987) found that degree completers 
reported more positive relations with other students than 
did dropouts, and this was supported in the medical science 
sample, this was not found to be the case in the humanities 
sample. Like the question of faculty support, the same 
format was used to gauge the perceived support of other 
students in the program (Survey question 9, Appendix C). 
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TABLE 84 
FREQUENCIES OF JUNIOR COLLEAGUE RESPONSE CATEGORIES: 
HUMANITIES SAMPLE 
(1 - 2) 
Negative 
n % 
( 0, 3) 
To Some Extent 
n % 
(4 - 5) 
Positive 
n % 
Total 
n 
100% 
1. Active 
2. Dropout 
3. Ph.D. 
Total 
24 
17 
7 
48 
37.50 
47.22 
26.92 
38.09 
23 
12 
7 
42 
35.94 
33.33 
26.92 
33.33 
17 
7 
12 
36 
26.56 64 
19.44 36 
46.15 26 
28.57 126 
Note: 1 = no extent, 3 = some extent, 5 = great extent. 
Data missing for one Active and one Ph.D. completer. 
x2 (4, n = 126) = 6.049, R < .196. 
The same order of results was found with this variable 
(see Table 85). Although on the average all three retention 
groups reported feeling the support of other students to 
some extent, Ph.D. completers reported the greatest amount 
of support from other students (3.70 on the five-point 
scale) and dropouts reported the least amount of support 
(3.06). Neither the ANOVA or the Kruskal-Wallis test found 
significant differences in the mean scores of the three 
retention groups, however. 
Likewise, although more Ph.D. completers responded in 
the positive categories and fewer responded negatively than 
the dropouts or active students, the response categories for 
this variable showed no statistically significant differ-
ences among the three retention groups. In addition, 
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humanities dropouts and Ph.D. completers were less likely to 
respond positively on the support of other students and more 
likely to respond negatively when compared to the medical 
science students. 
TABLE 85 
EXTENT OF STUDENT SUPPORT: HUMANITIES SAMPLE 
1. Active 
2. Dropout 
3. Ph.D. 
n 
63 
36 
27 
Mean Score 
3.27 
3.06 
3.70 
1.36 
1.24 
1.38 
Note: 1 = no extent, 3 = some extent, 5 = great extent. 
Data missing for two Active students. 
ANOVA: E (2, 123) = 1.865, R < .159. 
KW: H = 3.967, df = 2, R < .138. 
TABLE 86 
FREQUENCIES OF STUDENT SUPPORT RESPONSE CATEGORIES: 
HUMANITIES SAMPLE 
(1 - 2) 
Negative 
n % 
(0 I 3) (4 - 5) Total 
1. Active 
2. Dropout 
3. Ph.D. 
Total 
22 
12 
5 
39 
34.92 
33.33 
18.52 
30.95 
To Some Extent 
n % 
13 
12 
6 
31 
20.63 
33.33 
22.22 
24.60 
28 
12 
16 
56 
Positive n 
n % 100% 
44.44 
33.33 
59.26 
44.44 
63 
36 
27 
126 
Note: 1 = no extent, 3 = some extent, 5 = great extent. 
Data missing for two Active respondents. 
x2 (4, n = 126) = 5.649, R < .221. 
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Degree of Difficulty of Courses 
Subjects in the humanities sample were asked to indi-
cate the level of difficulty of their courses on a four-
point scale (Survey question 11, Appendix C) to determine if 
the perceptions of their coursework were different across 
the three retention groups. The responses ranged from 
1 = not difficult, to 4 = extremely difficult. As in the 
medical science sample, on this variable, subjects in all 
three retention groups tended to agree with one another, and 
no significant differences were found among the groups (see 
Table 87). 
In Table 88 response category frequencies revealed that 
none of the respondents indicated that the courses were 
extremely difficult. Roughly a quarter of each group re-
sponded in the "quite difficult" category and the majority 
of each group indicated that their courses were "somewhat 
difficult." Apparently, students' opinions of the degree of 
difficulty of their courses is not associated with degree 
completion in either the medical science or humanities 
samples from this institution. 
Change of Career Goal 
Based on questions 1, 4, 15 and 16 on the Survey of 
Ph.D. Students (Appendix C) the career goals of the respon-
dents were examined. The responses to the question regard-
ing initial career goal (Survey question 1) were categorized 
into nine response groups (see Table 89). The vast majority 
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of respondents indicated that they were seeking a career in 
college or university teaching or research (79.69% of the 
sample). They were proportionately distributed among the 
TABLE 87 
DEGREE OF DIFFICULTY OF COURSES: HUMANITIES SAMPLE 
n Mean Score .§..0 
L Active 64 2.11 0.62 
2. Dropout 36 2.06 0.67 
3. Ph.D. 27 2.04 0.6S 
Note: 1 = not difficult, 2 = somewhat difficult, 3 = quite 
difficult, 4 = extremely difficult. 
Data missing for one Active student. 
ANOVA: ~ (2, 124) = .148, R < .863. 
KW: H = .391, df = 2, R < .823. 
TABLE 88 
FREQUENCIES OF COURSE DIFFICULTY RESPONSE CATEGORIES: 
HUMANITIES SAMPLE 
(1) (2) (3) (4) 
Not Somewhat Quite Extremely 
Difficult Difficult Difficult Difficult 
n % n % n % n % 
1. Active 6 9.37 43 67.19 lS 23.44 0 00.00 
2. Dropout 7 19.44 20 SS.SS 9 25.00 0 00.00 
3. Ph.D. s 18.52 16 S9.26 6 22.22 0 00.00 
Total 18 14.17 79 62.20 30 23.62 0 00.00 
Note: Data missing for one Active student. 
xz (6, n = 127) = 2.706, R < .608. 
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three retention groups, and the Chi Square test of indepen-
dence found no statistically significant difference among 
the three retention groups. Although 78.46% of the active 
students sought a faculty career in higher education, a 
wider range of career options was identified by this group 
compared to the dropouts or Ph.D. completers. This finding 
may be indicative of the employent climate for humanities 
doctorates and it may pose challenges for programs that 
traditionally prepare doctoral students for academic ca-
reers. 
Since the literature has shown a correlation between 
the lack of career direction and withdrawing from college 
(Kalsbeek, 1987), subjects were categorized as having 
changed their career goal or as remaining in the same 
or related field, and were compared across retention groups 
(Table 90). Currently enrolled students were considered to 
be in the same career field since their ultimate choice of 
career had not yet been determined. As a result, there were 
no career changers among the active students. 
Seventy-five percent of the dropouts reported being in 
a different career field from that noted as their initial 
career goal (n = 27) while only 18.52% of the Ph.D. com-
pleters had reported a change (n = 5). As in the medical 
science sample, the Chi Square test of independence showed 
these differences to be highly significant. However, it is 
difficult to determine if dropouts left the program because 
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TABLE 89 
INITIAL CAREER GOALS OF HUMANITIES SAMPLE 
career 1. Active 2. Dropout 3. Ph.D. 
n % n % n % 
Undecided 5 7.69 5 13.89 2 7.41 
College 
Teacher/ 
Researcher 51 78.46 27 75.00 24 88.89 
Primary or 
Secondary 
Teacher 1 1.54 2 5.55 0 o.oo 
Nonacademic 
Researcher 1 1.54 0 o.oo 0 o.oo 
Business 
Manager 2 3.08 1 2.78 1 3.70 
Lawyer 1 1.54 0 o.oo 0 o.oo 
Librarian 1 1.54 1 2.78 0 o.oo 
Military 
Officer 1 1.54 0 o.oo 0 o.oo 
Clergy 2 3.08 0 o.oo 0 o.oo 
Total 65 100.00 36 100.00 27 100.00 
x2 (16, n = 128) = 9.538, R < .890. 
Note: Significance test is suspect due to sparse cells. 
of their change in career goals, or if their career goals 
changed because they left the program. It should be noted 
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here that students who withdrew from the university in this 
study and who continued doctoral work in the same field at 
another institution, were not considered dropouts. Conse-
quently, the dropouts are those who withdrew from doctoral 
education altogether. 
TABLE 90 
CHANGE OF CAREER GOAL: HUMANITIES SAMPLE 
Yes No Total 
n % n % n % 
1. Active 00 00.00 65 100.00 65 100.00 
2. Dropout 27 75.00 9 25.00 36 100.00 
3. Ph.D. 5 18.52 22 81.48 27 100.00 
Total 32 25.00 96 75.00 128 100.00 
x2 (2, n = 128) = 70.272, 12 < .ooo. 
Impact of Critical Life Events 
The impact of critical life events (such as illness, 
marriage, or birth of a child) on the degree progress of the 
humanities sample was determined from responses to the 
Likert-type scales of Survey question 12 (Appendix C). 
Subjects were asked to respond on a six point scale 
(O = does not apply, 1 = very positive, 2 = positive, 
3 =no impact, 4 =negative, 5 =very negative). Because a 
large number of subjects responded "does not apply," these 
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respondents were recoded in the "no impact" category to 
avoid losing them due to missing data. The number of "no 
impact" respondents is included in the tables in parentheses 
however, to show how many individuals in the collapsed 
category had experienced the event but indicated that it had 
no impact, as opposed to those who had not experienced the 
event. In addition, two active male students did not re-
spond to the questions on the impact of marriage and birth 
of a child. They were deleted from the analyses for these 
variables. Since the focus of the analysis was on the Ph.D. 
completers and dropouts, the omission of these two cases was 
not considered critical. 
As in the medical science sample, small frequencies in 
the five-point response categories (0 = does not apply, 
1 = very positive, 2 = positive, 3 = no impact, 4 = nega-
tive, 5 = very negative) warranted the collapsing of the 
five categories into three categories (1, 2 = positive; 
o, 3 =does not apply/no impact; 4, 5 =negative). Despite 
this data reduction, in all analyses there were too few 
respondents in some cells to allow for reliable group com-
parisons; however, the resulting frequency tables show 
trends among the groups. 
Personal Injury or Illness 
Unlike the sample of medical science respondents, three 
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humanities respondents indicated that a "serious personal 
injury or illness" had a positive effect on their degree 
progress. The respondents were in the active student re-
tention group. In addition, four other active students re-
sponded that this variable had no impact on their degree 
progress. In total, seven of the active students had expe-
rienced the event with no negative effect. In contrast, 
none responded that this variable had no impact on their 
degree progress. In total, seven of the active students had 
experienced the event with no negative effect. In contrast, 
none of the Ph.D. completers or dropouts responded in either 
of these categories (see Table 91). Despite this difference 
in response pattern between the active students and the 
other two retention groups, statistically significant dif-
ferences were not found among the three retention groups in 
the three response categories of this variable. 
In addition, looking at the mean scores of the three 
retention groups, no statistically significant differences 
were found among the groups (see Table 92). In fact, Ph.D. 
completers and dropouts had identical mean scores on this 
variable. Consequently, it appears that personal injury or 
illness was experienced by very few students, and those who 
suffered such an event were evenly distributed among the 
three retention groups in this sample. 
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TABLE 91 
FREQUENCIES OF PERSONAL INJURY/ILLNESS RESPONSE CATEGORIES: 
1. Active 
2. Dropout 
3. Ph.D. 
Total 
HUMANITIES SAMPLE 
( 1, 2) 
Positive 
n % 
3 
0 
0 
3 
4.61 
0.00 
o.oo 
2.34 
(0' 3) 
Does not Apply 
& No Impact 
n % 
51 
31 
22 
104 
78.46 
86.11 
81.48 
81.25 
x2 (4, n = 128) = 3.298, R < .509. 
I 
(No I 
Impact) I 
n I 
(4) 
(0) 
(0) 
(4) 
( 4' 5) 
Negative 
n % 
11 
5 
5 
21 
16.92 
13.89 
18.52 
16.41 
Note: Significance test suspect due to sparse cells. 
TABLE 92 
IMPACT OF PERSONAL INJURY/ILLNESS ON PROGRAM: 
1. Active 
2. Dropout 
3. Ph.D. 
n 
65 
36 
27 
HUMANITIES SAMPLE 
Mean Score 
3.17 
3.22 
3.22 
0.57 
0.59 
0.51 
Note: 1 = very positive, 3 = does not apply/no impact, 5 = 
very negative. 
ANOVA: E (2,125) = .140, R < .867. 
KW: H = 1.330, df = 2, R < .848. 
Illness in Family 
Although the mean scores for the three retention groups 
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were in the negative range and were practically identical on 
this factor, one subject in each of the retention groups re-
ported a very positive or a positive impact from the serious 
injury or illness of a close family member (see Table 93 and 
94). Dropouts showed the largest percentage of subjects who 
reported the negative impact of the illness of a family 
member and active students showed the fewest subjects who 
reported the negative effect of this variable. The Chi 
square test showed no statistically significant difference 
among the groups; however, sparse cell frequencies made 
tests of independence suspect. 
TABLE 93 
IMPACT OF ILLNESS IN FAMILY ON PROGRAM: HUMANITIES SAMPLE 
1. Active 
2. Dropout 
3. Ph.D. 
n 
65 
36 
27 
Mean Score 
3.14 
3.19 
3.15 
0.46 
0.67 
0.53 
Note: 1 = very positive, 3 = does not apply/no impact, 
5 = very negative. 
ANOVA: E (2, 125) = .127, R < .881. 
KW: H = .600150, df = 2, R < .741. 
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TABLE 94 
FREQUENCIES OF FAMILY ILLNESS RESPONSE CATEGORIES: 
HUMANITIES SAMPLE 
(1 - 2) (0, 3) (4 - 5) 
Does not Apply (No 
Positive & No Impact Impact) Negative 
n % n % n n % 
1. Active 1 1.54 56 86.15 (2) 8 12.31 
2. Dropout 1 2.78 28 77.78 (3) 7 19.44 
3. Ph.D. 1 3.70 22 81.48 ( ll 4 14.82 
Total 3 2.34 106 82.81 (6) 19 14.84 
x2 (4, n = 128) = 1.420, R < .841. 
Note: Significance test suspect due to sparse cells. 
Marriage 
As in the medical science sample, dropouts in the 
humanities sample appeared to be more negatively affected by 
being married than the active students or Ph.D. completers. 
The responses of two of the 65 active students were not 
available, and they were classified in the "does not apply/ 
no impact" response category. The resulting mean scores for 
active students and Ph.D. completers were identical and fell 
into the positive range(< 3.00), while the mean score of 
the dropouts fell in the negative range (> 3.00) (see Table 
95). The ANOVA showed a statistically significant differ-
ence among the means of these groups and this was confirmed 
by the Kruskal-Wallis test. Post hoc tests found a 
significant difference between the dropouts and the Ph.D. 
completers. 
TABLE 95 
IMPACT OF MARRIAGE ON PROGRAM: HUMANITIES SAMPLE 
1. Active 
2. Dropout 
3. Ph.D. 
n 
65 
36 
27 
Mean Score 
2.74 
3.25 
2.74 
.78 
.77 
.71 
Note: 1 = very positive, 3 = does not apply/no impact, 
5 = very negative. 
ANOVA: E (2, 115) = 5.823, R < .004. 
KW: H = 11.672, df = 2, R < .003. 
Post Hoc Contrasts: 
Group 3 vs. 2: E (1, 12517) = 6.90, R < .010. 
253 
Looking at the frequencies in the response categories, 
roughly 70% of the active students and dropouts reported 
that marriage did not apply to them or it had no impact on 
their program, and almost 78% of the Ph.D. completers re-
ported the same (see Table 96). The remaining Ph.D. com-
pleters and active students had similar response patterns in 
the negative (3.70% and 6.15%, respectively) and positive 
response categories (18.52% and 23.08%, respectively). 
However, the reverse was true for the dropouts. Twenty-five 
percent of the dropouts reported a negative impact of mar-
riage and only 5.56% reported a positive impact. Although 
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TABLE 96 
FREQUENCIES OF MARRIAGE RESPONSE CATEGORIES: 
HUMANITIES SAMPLE 
(1 - 2) (0, 3) (4 - 5) 
Does not Apply (No 
Positive & No Impact Impact) Negative 
n % n % n n % 
1. Active 15 23.08 46 70.77 (5) 4 6.15 
2. Dropout 2 5.56 25 69.44 (7) 9 25.00 
3. Ph.D. 5 18.52 21 77!78 (l) 1 3.70 
Total 22 17.19 92 71.88 (13) 14 10.94 
x2 (4, n = 120) = 13.506, .12 < .009 • 
sparse cells in some of the response categories urge caution 
in the interpretation of the tests of significance, the 
ANOVA and Kruskal-Wallis showed a statistically significant 
difference, and the post hoc contrast revealed a difference 
between the Ph.D. completers and dropouts. Consequently, 
not only did dropouts feel more negatively about the impact 
of marriage on their degree progress, but more of them felt 
that way when compared to the Ph.D. completers. This find-
ing differs from the medical science sample which found a 
statistically significant difference in the mean scores of 
the retention groups but found no difference in the cell 
frequencies. 
As in the medical science sample, a crosstabulation of 
the impact of marriage was run on the gender variable to see 
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if male and female students responded differently. Unlike 
the medical science sample, a statistically significant 
difference was found in the frequencies of the three re-
sponse categories for male and female respondents. Contrary 
to the literature that suggests that marriage has a more 
negative impact on female students (Patterson & Sells, 
1973), a signficantly greater proportion of male respondents 
in the humanities reported a negative impact when compared 
to female respondents (see Table 97). 
TABLE 97 
IMPACT OF MARRIAGE BY GENDER: HUMANITIES SAMPLE 
(1 - 2) (0, 3) (4 - 5) 
Does not Apply (No 
Positive & No Impact Impact) Negative 
n % n % n n % 
Women 14 25.00 39 69.64 (8) 3 5.36 
Men 8 11.11 53 73.61 (3) 11 15.28 
Total 22 17.97 92 71.88 (11) 14 10.94 
xz (2, n = 128) = 6.439, R < .040. 
Birth of Child 
Unlike the medical science sample, statistically sig-
nif icant differences were found in both the mean scores on 
the impact of the birth of a child, and on the frequencies 
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in the response categories (see Table 98 and 99, respective-
ly). As a group, Ph.D. completers reported that the birth 
of a child had a positive impact (mean score less than 3.00) 
and the active students and dropouts reported a negative 
impact (mean score greater than 3.00). Looking at cell 
frequencies, more than 81% of each retention group reported 
that the birth of a child did not apply to them or that it 
had no impact on their degree completion (Il = 3). However, 
of the remaining respondents, approximately 14% of the Ph.D. 
completers responded in the positive categories and 14% of 
the dropouts responded in the negative categories. 
TABLE 98 
IMPACT OF BIRTH OF CHILD ON PROGRAM: HUMANITIES SAMPLE 
1. Active 
2. Dropout 
3. Ph.D. 
n 
65 
36 
27 
Mean Score 
3.11 
3.22 
2.81 
.36 
.59 
.62 
Note: 1 = very positive, 3 = does not apply/no impact, 
5 = very negative. 
ANOVA: E (2, 125) = 5.48, R < .005. 
KW: H = 8.632, df = 2, R < .013. 
Post hoc contrast: 
Group 3 vs. 2: E (1, 125) = 10.48, R < .002. 
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Crosstabulations of the impact of the birth of a child 
on gender found that the difference between male and female 
responses was not statistically significant. However, like 
the response category analysis of this variable, small cell 
sizes in some categories require caution in the interpreta-
tion of the gender results (see Table 100). 
TABLE 99 
FREQUENCIES OF BIRTH OF CHILD RESPONSE CATEGORIES: 
1. Active 
2. Dropout 
3. Ph.D. 
Total 
HUMANITIES SAMPLE 
(1 - 2) 
Positive 
n % 
0 o.oo 
0 o.oo 
4 14.81 
7 3.13 
(0 1 3) I 
Does not Apply (No I 
& No Impact Impact) l 
n % n I 
59 
31 
22 
112 
90.77 
86.11 
81.48 
87.50 
(0) 
(3) 
(0) 
(3) 
x2 (4, n = 120) = 16.872, p < .002. 
Death of Spouse 
(4 - 5) 
Negative 
n % 
6 9.23 
5 13.89 
1 3.70 
12 9.38 
Since none of the respondents reported experiencing the 
death of a spouse, it was impossible to measure the impact 
of this factor in this sample. 
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TABLE 100 
IMPACT OF BIRTH OF CHILD BY GENDER: HUMANITIES SAMPLE 
(1 - 2) (O, 3) (4 - 5) 
Does not Apply (No 
Positive & No Impact Impact) Negative 
n % n % n n % 
Women 1 1.79 50 89.29 (0) 5 8.93 
Men 3 4.17 62 86.11 (1) 7 9.72 
Total 4 3.13 112 87.50 (1) 12 9.38 
x2 c2, n = 128) = .629, R < .730. 
Divorce 
Only 12 of the 128 humanities subjects mentioned the 
impact of divorce on their programs. One indicated it had 
no impact, eight indicated it had a negative impact, and 
three responded that it had a positive impact on their 
degree completion. These responses were evenly distributed 
among the retention groups (see Table 101). Although small 
cell frequencies require a cautious interpretation of the 
significance test, the Chi Square test of independence was 
found not to be statistically significant. 
Although the dropouts had a higher (more negative) mean 
score on the impact of divorce variable than the active 
students and Ph.D. completers, this difference was not 
statistically significant (see Table 102). Consequently, as 
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TABLE 101 
FREQUENCIES OF DIVORCE RESPONSE CATEGORIES: 
HUMANITIES SAMPLE 
(1 - 2) (0, 3) I 
Does not Apply (No I 
& No Impact Impact) I 
(4 - 5) 
Positive 
n % n % n 
1 
Negative 
n % 
1. Active 
2. Dropout 
3. Ph.D. 
Total 
2 
0 
1 
3 
3.08 
o.oo 
3.70 
2.34 
60 
33 
24 
117 
92.31 
91.67 
88.89 
91.41 
x2 (2, n = 128) = 1.816, R < .769. 
TABLE 102 
(0) 
(1) 
CO) 
(1) 
3 
3 
2 
8 
IMPACT OF DIVORCE ON PROGRAM: HUMANITIES SAMPLE 
n Mean Score 
1. Active 65 3.06 
2. Dropout 36 3.17 
3. Ph.D. 27 3.07 
Note: 1 = very positive, 3 = does not 
5 = very negative. 
ANOVA: E (2, 125) = .550, R < .578. 
KW: H = 1.255, df = 2, R < .534. 
apply/no 
SD 
0.46 
0.56 
0.47 
impact, 
in the medical science sample, it appears that divorce 
4.62 
8.33 
7.41 
6.25 
affected respondents in all three retention groups of the 
humanities sample in much the same way. However, since di-
vorce did not apply to more than 90% of the respondents, 
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this finding must be used with extreme caution. 
oeath of a Close Family Member 
Because the geneological distance of relatives does not 
necessarily determine the strength of their relationship, 
the definition of a "close family member" was left to the 
interpretation of the respondent. Twenty-three of the 
humanities students reported on the impact of the death of a 
family member on their degree progress. Once again, the 
mean differences among the groups were minimal and not 
significant, ranging from 3.07 to 3.11 (see Table 103). 
Fourteen respondents reported a negative impact, and 
four indicated that the death of a close family member had a 
positive or very positive effect (Table 104). As with the 
two medical science respondents, no explanation was given on 
the surveys for the positive responses. In any event, there 
appeared to be no association between death of a close 
family member and degree completion or withdrawal in this 
sample. 
Major Loss of Income 
There were no significant differences revealed among 
the three groups in the group mean scores on the variable 
major loss of income (Table 105), nor in the frequencies of 
the response categories (Table 106). Ph.D. completers and 
active students were just as likely as dropouts to have 
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TABLE 103 
IMPACT OF DEATH IN FAMILY ON PROGRAM: 
HUMANITIES SAMPLE 
n Mean Score fil2 
1. Active 65 3.08 0.44 
2. Dropout 36 3.11 0.62 
3. Ph.D. 27 3.07 0.47 
Note: 1 = very positive, 3 = does not apply/no impact, 
5 = very negative. 
ANOVA: E (2, 125) = .062, R < .940. 
KW: H = .373, df = 2, R < .830. 
TABLE 104 
FREQUENCIES OF DEATH IN FAMILY RESPONSE CATEGORIES: 
1. Active 
2. Dropout 
3. Ph.D. 
Total 
xz (4, n = 128) 
HUMANITIES SAMPLE 
(1 - 2) 
Positive 
n t 
2 3.08 
1 2.78 
1 3.70 
4 3.13 
= • 504, R 
(O, 3) 
Does not Apply (No 
& No Impact Impact) 
n t n 
55 84.62 (3) 
31 86.11 (1) 
24 88.89 Cll 
110 85.94 (5) 
< .973 • 
(4 - 5) 
Negative 
n % 
8 12.31 
4 11.11 
2 7.41 
14 10.94 
suffered the negative effect of a major loss of income. 
Similar to the medical science sample, 4.69% of the respon-
dents reported the positive impact and 5.47% reported no 
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impact of a major loss of income on their degree progress, 
and over 60% of the respondents reported that it did not 
apply to them. 
TABLE 105 
IMPACT OF MAJOR LOSS OF INCOME ON PROGRAM: 
HUMANITIES SAMPLE 
n Mean Score 
1. Active 65 3.38 
2. Dropout 36 3.33 
3. Ph.D. 27 3.37 
Note: 1 = very positive, 3 = does not 
5 = very negative. 
ANOVA: ~ (2, 125) = .049, R < .952. 
KW: H = .375, df = 2, R < .829. 
TABLE 106 
SD 
0.78 
0.86 
0.69 
apply/no impact, 
FREQUENCIES OF LOSS OF INCOME RESPONSE CATEGORIES: 
MEDICAL SCIENCE SAMPLE 
(1 - 2) (0, 3) (4 
Does not Apply (No 
- 5) 
Positive & No Impact Impact) Negative 
n % n % n n % 
1. Active 4 6.15 37 56.92 (1) 24 36.92 
2. Dropout 2 5.56 24 66.67 (1) 10 27.78 
3. Ph.D. 0 o.oo 20 74.07 (5} 7 59.26 
Total 6 4.69 81 63.28 (7) 41 32.03 
x2 (4, n = 128) = 3.602, R < .463. 
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offered Full-time Job in the Field 
Unlike the medical science sample, dropouts in the 
humanities sample were more likely to have responded in the 
negative categories on the impact of being offered a full-
time job in their field when compared to Ph.D. completers. 
None of the Ph.D. completers responded negatively to this 
variable and 29.63% {n = 8) responded positively {see Table 
107). On the other hand, 11.11% {n = 4) of the dropouts 
reported that the job had a negative impact and only 5.56% 
en = 2) reported that it had a positive impact on completing 
the degree. 
1. 
2. 
3. 
xz 
TABLE 107 
FREQUENCIES OF NEW JOB RESPONSE CATEGORIES: 
Active 
Dropout 
Ph.D. 
Total 
{4 n = 128) 
HUMANITIES SAMPLE 
{l - 2) 
Positive 
n % 
5 7.69 
2 5.56 
8 29.63 
15 11.72 
= 13.097, 
{ 0 I 3) 
Does not Apply {No 
& No Impact Impact) 
n % n 
56 86.15 {l) 
30 83.33 {l) 
19 70.37 (0) 
105 82.03 {2) 
R < .011. 
{4 - 5) 
Negative 
n % 
4 6.15 
4 11.11 
0 o.oo 
8 6.25 
These differences, although based on small cell fre-
quencies, were statistically significant. In addition, the 
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group mean scores on this variable were statistically sig-
nificant, with the dropouts reporting a mean score of 3.06 
{in the negative range of responses) and the Ph.D. complet-
ers reporting a mean score of 2.56 (in the positive range) 
{see Table 108). 
TABLE 108 
IMPACT OF NEW JOB ON PROGRAM: HUMANITIES SAMPLE 
n 
1. Active 
2. Dropout 
3. Ph.D. 
65 
36 
27 
Mean Score 
2.94 
3.06 
2.56 
0.61 
0.58 
0.75 
Note: 1 = very positive, 3 = does not apply/no impact, 
5 = very negative. 
ANOVA: E (2, 125) = 5.167, R < .007. 
KW: H = 11.655, df = 2, R < .003. 
Post hoc contrast: 
Group 3 vs. 2: E (1,125) = 9.584, R .002. 
Psychological Type Variables 
The continuous scores of the four MBTI variables were 
examined separately to see if they would show a relationship 
with attrition or degree completion independently in the 
humanities sample. 
The mean scores for the three retention groups showed 
that, on the average, all of the groups showed preference 
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for Introversion, iNtuition, Thinking, and Judging. Howev-
er, the group means for Ph.D. completers on the E - I and 
T - F scales, and the group mean for Dropouts on the J - p 
scale were very close to the midpoint of the dichotomous 
scale. Consequently, as a group, completers were very weak 
on the Introversion and Thinking scales and their type 
formula could be illustrated as E/I, N, T/F, J. On the 
other hand, dropouts as a group were very weak on the Judg-
ing scale and their type formula might look like I, N, T, 
J/P. These mean scores suggest that respondents in these 
retention groups were more widely dispersed on the continuum 
of these types, and less homogeneous as a group. A clearer 
picture of these results will be described in the type table 
section below which includes frequencies rather than mean 
scores. 
A univariate analysis of continuous scores looks for 
differences in the strength of preference between the Ph.D. 
completers and dropouts on each function as a preliminary 
analysis of type. The results of such an analysis for the 
current sample show a statistically significant difference 
on only one of the four scales, Extraversion-Introversion 
(Table 109). Post hoc analyses showed that the Ph.D. com-
pleters had a significantly weaker preference for Intro-
version than the dropouts and active students. 
One might expect Introverted types who pref er working 
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in the realm of ideas and contemplation to be more attracted 
to a scholarly lifestyle and career in general. Although 
this notion was supported in the medical science sample, the 
results of the humanities sample suggest that a preference 
for Extraversion can also contribute to the completion of 
the doctorate, at least in the disciplines included in this 
sample. Type theory would explain that the humanities 
subjects explore the nature of humankind and, as people-
oriented disciplines, they would attract Extraverts who 
pref er interacting in the outer world of people rather than 
the inner world of ideas, and who prefer careers that serve 
their fellow human beings. Sufficient balance of Introver-
sion would give Extraverts the necessary power of concentra-
tion to satisfy successfully their interest in studying 
human nature at the doctoral level. As a group, that bal-
ance is illustrated by the borderline mean scores. 
In addition, it is possible that Extraverts are evenly 
represented in the Ph.D. completers because the primary 
means of financial support for humanities students is the 
teaching assistantship. Extraverts would be expected to 
enjoy teaching more than Introverts and, perhaps to be more 
successful at it. Myers described Extraverts as "accessible 
and understandable, whereas the Introverts are not readily 
understandable, even to each other, and are likely to be 
thoroughly incomprehensible to the Extraverts" 
TABLE 109 
MBTI TYPE CONTINUOUS SCORES BY RETENTION GROUP: HUMANITIES SAMPLE 
E - I s - N T - F J - p 
n mean SD mean SD mean SD mean SD 
1. Active 65 112.35 27.19 115.03 29.56 90.17 24.22 88.60 27.21 
2. Dropout 36 116.83 20.20 124.33 19.05 94.28 23.25 99.89 29.98 
3. Ph.D. 27 100.04 28.45 118.11 25.57 99.15 25.79 91.67 33.24 
Note: Mean scores greater than 100 show preference for I, N, F, P. Mean scores less than 
100 show preference for E, s, T, J. 
Tests of Independence 
AN OVA 
Function F-ratio df p 
E - I 3.470 2,125 .034 
s 
- N 1.464 2,125 .235 
T - F 1.351 2,125 .263 
J - p 1.727 2,125 .182 
Post Hoc Contrasts for E - I Function 
Group 1 vs. 3: 
Group 2 vs. 3: 
Group 1 vs. 2: 
F (1, 125) = 4.377, R < .038. 
F (1, 125) = 6.583, R < .011. 
F (1, 125) = 0.703, R < .403. 
KRUSKAL-WALLIS 
K-W df p 
5.913 
1.521 
3.306 
3.528 
2 
2 
2 
2 
.052 
.467 
.192 
.171 
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(1980a, p. 54). Furthermore, if the focus of the depart-
ments is to produce good teachers as well as (or instead of) 
good scholars, success at teaching would contribute posi-
tively to a student's evaluation in the academic program and 
might result in a relatively high completion rate for Extra-
verts. Introverts, who would b~ less comfortable with 
teaching and more interested in pure scholarship, would be 
less satisfied with a teaching-oriented department and might 
be inclined to transfer to a more scholarship-oriented 
program, or to change their career focus. 
As with the medical science sample, this univariate 
method of analysis provides limited understanding of the 
complex relationship of the composite types of students and 
doctoral degree progress. A more comprehensive analysis 
will be discussed in the following sections. 
summary of Univariate Analyses 
In summary, no statistically significant differences 
were found using univariate analyses among the groups of 
Ph.D. completers, dropouts, and active students on such 
variables as degree program, gender, age, distance from 
campus during coursework, difficulty of courses, presence of 
a mentor, treatment as a junior colleague by the faculty, 
support from fellow students, or initial career goal. Al-
though sparse cells prevented conclusive results for many of 
the life event variables, no statistically significant 
differences were found on the impact of personal injury or 
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illness, illness or death in the family, divorce, or major 
loss of income. Death of a spouse could not be evaluated in 
this study because no one in this sample had experienced 
this event. In addition, no differences were found among 
the retention groups on the Sensing - iNtuition, Thinking -
Feeling, or Judging - Perceiving continuous score scales of 
the MBTI. 
Statistically significant differences were found at the 
.05 level or better in the population and sample among the 
three retention groups, and between the Ph.D. completers and 
dropouts on the mean number of transfer credits. Averaged 
across the groups, the Ph.D. completers had transferred more 
credit than the dropouts and more completers had transferred 
credit compared to the dropouts (R < .001). It appears that 
students who have taken greater amounts of relevant course-
work prior to starting the doctoral program are more likely 
to complete the degree than those who earned fewer credits. 
In a similar and related pattern, the possession of a 
previously earned post-baccalaureate degree was found to be 
statistically significant in the population and the sample. 
Both of these findings support the idea that experience with 
graduate level education, especially in the same or related 
discipline, is associated with degree completion. 
Unlike the medical science sample, only one of the four 
departmentally related variables showed statistically sig-
nificant differences among the three retention groups. 
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Ph.D. completers were more likely to have reported the 
support of faculty and the dropouts were less likely to have 
reported this. This was not the case for the perceived 
support of fellow students, the presence of a mentor, and 
the treatment as a junior colleague by the faculty. 
A difference between Ph.D. completers and dropouts was 
found in the strength of response to the impact of marriage 
on degree progress. The mean group response of the dropouts 
was negative and that of the active students and Ph.D. 
completers was positive. This difference was found to be 
statistically significant. In addition, the percentage of 
completers and dropouts in the three response categories was 
also significantly different; however, small cell sizes 
suggest a cautious interpretation of this finding. Unlike 
the medical science sample, male students were significantly 
more likely to have reported the negative impact of marriage 
on their degree progress than female students. 
Unlike the medical science sample, the responses to the 
variable birth of a child were significantly different 
between the Ph.D. completers and dropouts. On the average, 
completers responded positively and dropouts responded nega-
tively to this variable. In addition, a greater percentage 
of dropouts responded in the negative categories than Ph.D. 
completers and vice versa. Both of these analyses were 
statistically significant at the .01 level. 
Although the respondents' types of initial career goal 
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were not associated with degree progress, respondents whose 
current career area was different from the initial career 
goal identified (whatever it happened to be), were much more 
likely to have been in the dropout group (R < .001). Al-
though this finding may appear to be obvious, 25.00% of the 
dropouts did ultimately pursue the career they had initially 
identified, and 18.52% of the Ph.D. completers had changed 
careers. As in the medical science sample, this suggests 
that the strength of conviction about the career may be more 
strongly related to degree completion than is the specific 
choice of career. 
Finally, the Extraversion - Introversion scale of the 
MBTI was the only type variable that was found to differ 
significantly between the Ph.D. completers and dropouts in 
the univariate analyses. As a group, completers had a 
weaker preference for Introversion, or a greater preference 
for Extraversion than dropouts. 
In the next section these variables will be analyzed 
together to see if their interaction changes their relation-
ship to degree completion. 
Discriminant Analysis 
After examining the relationship of each individual 
variable and the four MBTI type scales to degree completion, 
the variables were examined together in a multiple discrimi-
nant analysis. Active students were not included in. the 
analysis because they were not expected to be a distinct 
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third group, but rather, a mixture of the dropouts and Ph.D. 
completers in unknown proportions. One-way ANOVAs were 
calculated for each variable·on the two retention groups to 
test for independence of group means between dropouts and 
completers. The variables used in the discriminant analysis 
are listed in descending E-value order in Table 110. The 
higher the E-value, the more it is likely tht the two groups 
differ on the given variable when examined alone. The group 
means were significantly different at the .05 level or 
higher for the first ten variables. 
Since discriminant analysis assumes that the indepen-
dent variables are not correlated, a correlation matrix was 
derived to examine the relationships of the variables to 
each other individually. Although weak correlations were 
found among some of the variables, and two of them showed 
substantial correlation, the discriminant analysis is con-
sidered robust enough to handle such minor violations of the 
assumptions when the sample is small (Hair, et al., 1979; 
Klecka, 1980; Norusis, 1985). The variables that showed 
correlation are summarized in Table 111. 
A stepwise procedure using the minimization of Wilks' 
lambda was used for the analysis. The minimum and maximum 
E-score for entry into, and removal from the equation was 
set at one. The discriminant function for the humanities 
sample was calculated in 15 steps resulting in a Wilks' 
lambda of 0.350 (X2 (13, n = 60) = 54.019, ~ < .OOO) and an 
TABLE 110 
UNIVARIATE F-RATIOS WITH 1 AND 58 DEGREES OF FREEDOM 
PH.D. COMPLETERS AND DROPOUTS: HUMANITIES SAMPLE 
Independent Variables 
Different career 
Nwnber of transfer hours 
Faculty support 
offered .new job in field 
Age 
Employed during courses 
Birth of Child 
Extraversion - Introversion 
Impact of marriage 
Treated as junior colleague 
student support 
Mentor 
Sensing - iNtuition 
Judging - Perceiving 
Thinking - Feeling 
Impact of divorce 
Distance during courses 
Personal injury/illness 
Major loss of income 
Difficulty of courses 
Gender 
Death in family 
Illness in family 
* R < .05. 
** R < .01. 
*** R < .001. 
.[-ratio 
20.08 
12.35 
24.00 
8.67 
7.84 
7.18 
7.01 
6.97 
6.59 
4.53 
2.98 
1.67 
1.56 
1.17 
0.56 
0.42 
0.06 
0.04 
0.01 
o.oo 
o.oo 
o.oo 
0.00 
• ooo*** 
• ooo-* 
• ooo*** 
.005-
• 001** 
• 010** 
• 010** 
• 011* 
• 013* 
• 038* 
.089 
.201 
.216 
.283 
.456 
.519 
.812 
.846 
.935 
.948 
.966 
.969 
1.000 
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eigenvalue (ratio of the between groups to within groups 
sums of squares) of 1.855. These results indicate that 65% 
of the variance was explained by the model and that the 
centroid (group mean) of the Ph.D. completer group (-1.584) 
was significantly different from the centroid of the dropout 
group (1.132). Since the eigenvalue was greater than one 
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and the Chi Square derived from the Wilks' lambda was sta-
tistically significant at the .001 level, the confusion 
matrix was examined to determine the hit ratio. 
The overall hit ratio shows that 93.44% of the subjects 
were reclassified correctly by the model. In addition, the 
model correctly classified 91.4% of the dropouts and 96.2% 
of the Ph.D. completers. The high percentage of successful 
classifications shows that the minor violations of the 
assumptions were not very harmful (Klecka, 1980). 
Ultimately 13 variables remained in the model. They 
are listed with their standardized canonical discriminant 
function coefficients in Table 112. The ANOVA E-values and 
ranks are also listed to show the relative strength of these 
variables in the univariate analyses in contrast to their 
strength in the discriminant analysis. 
Summary of Discriminant Analysis 
In summary, the discriminant analysis derived a 
statistically significant discriminant function that suc-
cessfully reclassified 93.44% of the sample using 13 vari-
ables. The strongest variables in the model were employment 
during coursework, stability of career goal, the number of 
transfer hours, faculty support, and distance from campus 
during coursework. Eight more variables contributed a 
smaller, but statistically significant amount to the func-
tion. The remaining 10 variables did not have enough dis-
criminating value to be included in the analysis. 
TABLE 111 
POOLED WITHIN-GROUP CORRELATIONS OF INDEPENDENT VARIABLES 
DISCRIMINANT ANALYSIS: HUMANITIES SAMPLE 
variable 1 
Faculty support 
Faculty support 
Faculty support 
Mentor 
student support 
Junior colleague 
course difficulty 
Personal illness 
Personal illness 
Illness in family 
Impact of marriage 
Impact of marriage 
Judging - Perceiving 
Judging - Perceiving 
Judging - Perceiving 
Variable 2 
Junior colleague 
Student support 
Mentor 
Student support 
Birth of a child 
Different career 
Employed during courses 
Gender 
Divorce 
Death in family 
Offered new job 
Major loss of income 
Sensing - iNtuition 
Thinking - Feeling 
Major loss of income 
.417 
.375 
.373 
.313 
-.345 
-.353 
-.400 
.346 
.356 
.838 
.429 
.390 
.631 
.338 
-.335 
The discriminant analysis results suggest that, on 
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the average, dropouts were younger, more likely to have been 
employed during coursework and to have lived a greater 
distance from campus. They transferred fewer hours and 
reported greater difficulty with the courses in the Ph.D. 
program. They reported receiving less support and were less 
likely to be treated as a junior colleague by the faculty. 
They were more likely to be in occupations that were 
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TABLE 112 
STANDARDIZED CANONICAL DISCRIMINANT FUNCTION COEFFICIENTS, 
E-VALUES AND RANKS OF DISCRIMINATING VARIABLES 
HUMANITIES SAMPLE 
DA ANO VA 
Rank Variable Coef figient Rank F-value 
1 Employed during courses .675 6 7 .1a** 
2 Different career .629 1 20. oa*** 
3 Number of transfer hours -.597 2 12. 35*** 
4 Faculty support -.464 3 24. oo*** 
5 Distance during courses -.418 17 .06 
6 Treated as junior colleague .363 10 4. 53* 
7 Offered job in field .359 4 8. 67** 
8 Difficulty of courses .316 20 .00 
9 Personal injury/illness .257 18 .04 
10 Age -.251 5 7. 94** 
11 Death in family -.251 22 .oo 
12 Thinking - Feeling -.232 15 .56 
13 Extraversion - Introversion .218 8 6. 97* 
* R < .05. 
** R < .01 
*** R < .001. 
different from their career goal at the beginning of the 
Ph.D. program and they more often reported that a job offer 
in their field had a negative impact on degree progress. 
They were more likely to report the negative impact of a 
personal injury or illness but also to report a more posi-
tive impact of the death of a family member. Finally, 
dropouts were more likely to prefer Thinking and Introver-
sion. 
The Thinking - Feeling and Extraversion - Introversion 
dimensions were the only MBTI functions that remained in the 
discriminant function. Consequently, in combination with 
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the other 11 discriminating variables, T - F and E - I 
played the largest (albeit small) roles of the four MBTI 
functions. It should be noted that these are the two type 
functions for which the mean group score of Ph.D. completers 
was on the borderline in the three-group univariate analysis 
section above (Table 109). According to the discriminant 
analysis, Feeling and Extraversion were more strongly asso-
ciated with completion of the Ph.D. and Thinking and 
Introversion with withdrawal in the humanities sample. 
Unlike in the medical science sample, one type func-
tion in the humanities sample (E - I) showed statistically 
significant differences between Ph.D. completers and drop-
outs in the three-way (Table 109) and two-way (Table 110) 
univariate analyses, and the discriminant anaylsis (Table 
112). 
The discriminant analysis revealed that two type func-
tions play a small role in distinguishing between Ph.D. 
completers and dropouts when combined with specific other 
factors in this sample. The next type of analysis combines 
the four type factors as categorical data (as the authors of 
the MBTI had intended them to be observed, Mccaulley, 1974) 
to see if different combinations of type are more prevalent 
among Ph.D. completers and dropouts. 
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Selection Ratio Type Table Analyses 
The Selection Ratio Type Table 
The Selection Ratio Type Table analysis as described 
in Chapter IV was used to examine the type patterns of 
humanities respondents in this chapter. Although the con-
servative .001 level of probability was used to minimize 
interpretation errors that may arise with small samples, 
statistics showing probability at the .01 and .05 levels 
will be included to show tendency in the direction shown. 
They should be used with caution, however. 
As in Chapter IV the type table of Ph.D. completers 
will be compared with that of the dropouts in the humanities 
sample and both groups will be compared to an independent 
base population of college graduates. 
Comparing Ph.D. Completers to Dropouts 
The subject matter of programs such as the classics, 
English, history and philosophy would be expected to attract 
Extravert-Feeling types who are interested in understanding, 
working with, and helping people; and who tend to make judg-
ments about their experiences based on values and harmony. 
However, the nature of and academic intensity of scholarly 
doctoral education are expected to require the power of 
intellectual concentration of the Introvert and the imagina-
tion and "quickness of understanding" (Myers, 1980b, p. 59) 
of the iNtuitive. Mccaulley (1976) calls these INs the 
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"academic" types. In addition, doctoral education may call 
for the logical, impersonal analysis attributed to Thinking 
types. Extraverted Feeling types, according to type theory, 
would have a strong interest in studying the humanities and, 
if their opposite functions are sufficiently developed or if 
the program is more oriented to teaching rather than soli-
tary scholarship, they likely would be successful at com-
pleting a doctorate in the humanities. 
The first type table compared the humanities Ph.D. 
completers to the dropouts (Table 113). The number, 
percent, and selection ratio index of Ph.D. completers (Dp, 
%P, and Ip respectively) and of dropouts (Do, %0 , and I 0 res-
pectively) are included in each cell. Although the sample 
and cell sizes are not large enough to detect statistically 
significant differences at any level in the 16 composite 
type cells, weak differences (R < .05) were found when 
comparing the completers and dropouts in some of the single 
type and multiple type groupings. For example, Ph.D. com-
pleters had a higher percentage of Extraverts (48.15%, 
n = 13) when compared to dropouts (19.44%, n = 7). This 
resulted in a selection ratio index (Ip) of 2.48 which 
indicates that the Ph.D. completer group had almost two and 
a half times as many Extraverts as would be expected if they 
were represented in the same proportion as the dropouts. 
Ph.D. completers also had a much larger proportion of Sens-
ing types (37.04%, n = 10) when compared to the dropouts 
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TABLE 113 
HUMANITIES PH.D. COMPLETERS COMPARED TO DROPOUTS 
ISTJ ISFJ INFJ INTJ 
!lp = 4 ~ = 1 ~ = 3 Ilp = 2 %p = 14.81 = 3.70 = 11.11 %p = 7.41 p p 
Ip = 1.78 Ip = o.oo Ip = 0.80 Ip = 0.38 
Io = 0.56 Io = o.oo Io = 1.25 Io = 2.62 
Do = 3 i° = 0 i° = 5 i° = 7 %0 = 8.33 = o.oo = 13.89 = 19.44 D D D 
ISTP ISFP INFP INTP 
!lp = 0 Ilp = 0 Ilp = 2 Ilp = 2 
%p = o.oo %p = o.oo %p = 7.41 %p = 7.41 
Ip = o.oo Ip = o.oo IP = 0.53 Ip = 0.30 
Io = o.oo Io = o.oo Io = 1.88 Io = 3.38 
Do = 0 Do = 0 i° = 5 i° = 9 %0 = o.oo %0 = o.oo = 13.89 = 25.00 D D 
ESTP ESFP ENFP ENTP 
Ilp = 0 Ilp = 1 Ilp = 3 Ilp = 2 
%p = o.oo %p = 3.70 %p = 11.11 %p = 7.41 
IP = o.oo IP = o.oo IP = 1.33 Ip = 1.33 
Io = 0.00 Io = o.oo Io = 0.75 Io = 0.75 
~ = 0 i° = 0 i° = 3 i° = 2 = 0.00 = o.oo = 8.33 = 5.56 D D D D 
ESTJ ESFJ ENFJ ENTJ 
Ilp = 2 Ilp = 2 Ilp = 3 Ilp = 0 
%p = 7.41 %p = 7.41 %p = 11.11 %p = o.oo 
IP = o.oo IP = o.oo Ip = o.oo IP = o.oo 
ID = o.oo Io = o.oo Io = o.oo Io = o.oo 
~ = 0 Do = 0 i° = 0 i° = 2 = o.oo %0 = o.oo = o.oo = 5.56 D D D 
Ph.D.s Index Dropouts Total 
Function nP ip IP Do io n % E 13 48.15 2. 48* 7 19.44 20 31.75 
I 14 51.85 0. 64* 29 80.56 43 68.25 
s 10 37.04 4. 44* 3 8.33 13 20.63 
N 17 62.96 0. 69* 33 91.67 50 79.36 
T 12 44.44 0.70 23 63.89 35 55.56 
F 15 55.56 1. 54 13 36.11 28 44.44 
J 17 62.96 1.33 17 47.22 34 53.97 
p 10 37.04 0.70 19 52.78 29 46.03 
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TABLE 113. Continued. 
Type I Ph.D.s Index Dropouts Total 
Combination! Ilp %p Ip Do %D n % 
NT 6 22. 22** 0.40** I 20 55.56 33 100 
ST 6 22.22 2.67 I 3 8.33 30 100 
NF 11 40.74 1.13 I 13 36.11 16 100 
SF 4 14. 01* o.oo I 0 o.oo 7 100 
IST 4 3.15 0.38 I 3 8.33 24 100 
INT 4 3.15 0.07 I 16 44.44 22 100 I 
nP = number of Ph.D. completers in this type. 
%p = percent of Ph.D. completers in this type. 
Ip = ratio of percent of Ph.D. completers to percent of 
dropouts. 
Io = ratio of percent of 
dropouts. 
Ph.D. completers to percent of 
Do = number of dropouts in this type. 
%0 = percent of dropouts in this type. 
* R < .05. 
** R < .01. 
*** R < .001. 
(8.33%, n = 3). This resulted in a selection ratio of 4.44 
(R < .05), and indicates that there were almost four and a 
half times as many Sensing types among the completers as 
would be expected if they were represented in the same 
proportion as the dropouts. Finally, at the .01 level of 
significance, the combination of iNtuition and Thinking, so 
prevalent in the medical science sample, was also under-
represented among the humanities Ph.D. completers (22.22%, 
n = 6, IP = 0.40) when compared to the dropouts (55.56%, 
n = 20). 
These findings also are illustrated in the comparison 
of the humanities Ph.D. completers and dropouts with the 
282 
base population of 14,766 college graduates. The Ph.D. 
completers showed no significant differences from the col-
lege graduates at any significance level or on any type 
function or combination of functions (see Table 114). 
Consequently, the 'Ph.D. completers had roughly, an identical 
profile to that of college graduates. On the other 
hand, the humanities dropouts differed from the college 
graduates in ways that would be expected of Ph.D. complet-
ers, i.e, they were significantly more iNtuitive (I0 = 1.77, 
R < .001) and Introverted (I0 = 1.58, R < .001), and to a 
lesser extent, more Perceiving (I0 = 1.66, R < .01) (see 
Table 115). They also more often preferred Thinking 
(I0 = 1.14); however, this difference is not statistically 
significant. In fact, when compared to the Ph.D. completers 
and college graduates, the dropouts had selection ratio 
indexes greater than one for all four of the IN "academic" 
type composite cells. Although the greater IN indexes were 
not significant in the completer-dropout type table, they 
were significantly different from the college graduates in 
the percentage of respondents preferring INTP (I0 = 5.18, 
R < .001),INTJ (ID= 2.48, R < .01), and INFJ (Io= 2.56, 
R < .05). Since INTP and INTJ are the composite types most 
associated with academic aptitude and achievement, respec-
tively (Myers & Mccaulley, 1985), these types would be 
expected to be over-represented in the Ph.D. completer group 
as well, if not exclusively. 
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TABLE 114 
HUMANITIES PH.D. COMPLETERS COMPARED TO COLLEGE GRADUATES 
ISTJ ISFJ INFJ INTJ 
Ilp = 4 Dp = 1 Dp = 3 Ilp = 2 
%p = 14.81 %p = 3.70 %p = 11.11 %p = 7.41 
Ip = 1.06 IP = 0.47 Ip = 2.05 IP = 0.95 
Ile = 2065 ~ = 1162 ~ = 800 !le = 1157 %c = 13.98 = 7.87 = 5.42 %c = 7.83 c c 
ISTP ISFP INFP INTP 
Ilp = 0 Ilp = 0 Ilp = 2 Ilp = 2 
%p = o.oo %p = o.oo %p = 7.41 %p = 7.41 
Ip = o.oo IP = o.oo IP = 1.16 Ip = 1.53 
Ile = 345 Ile = 329 Ile = 945 ~ = 713 %c = 2.33 %c = 2.23 %c = 6.40 = 4.83 c 
ESTP ESFP ENFP ENTP 
Ilp = 0 Ilp = 1 Ilp = 3 ~ = 2 %p = o.oo %p = 3.70 %p = 11.11 = 7.41 p 
Ip = o.oo Ip = 1.78 Ip = 1.46 Ip = 1.53 
!le = 267 !le = 307 !le = 1120 !le = 672 
%c = 1.81 %c = 2.08 %c = 7.58 %c = 4.55 
ESTJ ESFJ ENFJ ENTJ 
Ilp = 2 Ilp = 2 Ilp = 3 Ilp = 0 
%p = 7.41 %p = 7.41 %p = 11.11 %p = o.oo 
IP = 0.64 IP = 1.19 Ip = 1.75 IP = o.oo 
!le = 1706 !le = 921 !le = 936 !le = 1321 
%c = 11.55 %c - 6.24 %c = 6.34 %c = 8.95 
TABLE 114. Continued. 
Ph.D.s Index 
Function Dp %p Ip 
Do 
E 13 48.15 0.98 
I 14 51.85 1.02 
s 10 37.04 0.77 
N 17 62.96 1.21 
T 12 44.44 0.80 
F 15 55.56 1.26 
J 17 62.96 0.92 
p 10 37.04 1.16 
NT 6 22.22 0.85 
ST 6 22.22 0.75 
NF 11 40.74 1.58 
SF 4 14.81 0.80 
= 
= 
number of dropouts in this type. 
percent of dropouts in this type. 
College 
De 
7250 
7516 
7102 
7664 
8246 
6520 
10068 
4698 
3863 
4383 
3801 
2719 
Graduates 
%c 
49.10 
50.90 
48.10 
51.90 
55.84 
44.16 
68.18 
31.82 
26.16 
29.68 
25.74 
18.41 
%0 
Io = ratio of percent of dropouts to percent of college 
graduates. 
Ile 
%c 
= 
= 
number of college graduates in this type. 
percent of college graduates in this type. 
* l2 < • 05. 
** l2 < .01. 
*** l2 < .001. 
Although not statistically significant at the .001 
level, the tendency for Extraversion found in half of the 
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Ph.D. completers (12 < .05) could be explained by the nature 
of the subject matter in the humanities. However, the high 
selection ratio of the Sensing function among completers is 
contrary to type theory for doctoral students. According to 
Mccaulley (1974) "the higher one goes in the academic lad-
der, the greater the proportion of iNtuitive types in a 
sample. Higher education, with its demand for complex 
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TABLE 115 
HUMANITIES DROPOUTS COMPARED TO COLLEGE GRADUATES 
ISTJ ISFJ INFJ• INTJ"'. 
Ilo = 3 ~ = 0 ~ = 5 ~ = 7 %0 = 8.33 = o.oo = 13.89 = 19.44 D D D 
Io = 0.60 Io = o.oo Io = 2.56 Io = 2.48 
Ile = 2065 Ile = 1162 ~ = 800 ~ = 1157 %c = 13.98 %c = 7.87 = 5.42 = 7.83 c c 
ISTP ISFP INFP INTP·--
Ilo = 0 ~ = 0 ~ = 5 ~ = 9 %0 = o.oo = o.oo = 13.89 = 25.00 D D D 
Io = o.oo Io = o.oo Io = 2.17 Io = 5.18 
Ile = 345 Ile = 329 Ile = 945 Ile = 713 
%c = 2.33 %c = 2.23 %c = 6.40 %c = 4.83 
ESTP ESFP ENFP ENTP 
~ = 0 ~ = 0 ~ = 3 ~ = 2 = o.oo = o.oo = 8.33 = 5.56 D D D D 
Io = o.oo Io = o.oo Io = 1.10 Io = 1.22 
Ile = 267 Ile = 307 Ile = 1120 Ile = 672 
%c = 1.81 %c = 2.08 %c = 7.58 %c = 4.55 
ESTJ ESFJ ENFJ ENTJ 
Ilo = 0 ~ = 0 ~ = 0 ~ = 2 %0 = o.oo = o.oo = 0.00 = 5.56 D D D 
ID = o.oo Io = 0.00 Io = 0.00 Io = 0.62 
Ile = 1706 Ile = 921 Ile = 936 Ile = 1321 
%c = 11.55 %c = 6.24 %c = 6.34 %c = 8.95 
Dropouts Index College Graduates 
Function no %0 Io nc %c E 7 19.44 o.4o*** 7250 49.10 
I 29 80.56 1. 59*** 7516 50.90 
s 3 8.33 0 .11*** 7102 48.10 
N 33 91.67 1. 77*** 7664 51.90 
T 23 63.89 1.14 8246 55.84 
F 13 36.11 0.82 6520 44.16 
J 17 47.22 0. 69** 10068 68.18 
p 19 52.78 1. 66** 4698 31.82 
TABLE 115. Continued. 
Dropouts Index College Graduates 
Function !lo %D ID 
NT 
ST 
NF 
SF 
~ = = 
20 55.56 2 .12*** 
3 8.33 o. 28** 
13 36.11 1.40 
0 o.oo o.oo 
number of dropouts in this type. 
percent of dropouts in this type. 
Ile %c 
3863 26.16 
4383 29.68 
3801 25.74 
2719 18.41 
D 
ID = ratio of percent of dropouts to percent of college 
graduates. 
Ile 
%c 
= 
= 
number of college graduates in this type. 
percent of college graduates in this type. 
* R < .05. 
** R < .01. 
*** R < .001. 
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problem-solving, and for working at an abstract, theoreti-
cal, or imaginative level, suits the interests of the iNtu-
itive types" (p. 7). Using the cautious .001 significance 
level, however, this difference at the .05 level could be 
attributed to chance. 
Although the high proportion of Sensing types among 
humanities Ph.D. completers was unexpected, one could argue 
that these individuals had a strong enough balance of iNtu-
ition to accomplish their academic tasks. However, without 
additional information about the "type" of the specific 
academic departments, it is difficult to explain why the 
"academic" Introverted iNtuitives, who would be expected to 
excel in doctoral education, left the program in such great 
proportions. 
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The tendency of humanities Ph.D. completers in this 
sample to prefer Extraversion, Sensing and Feeling also are 
inconsistent with the type profile of the research scientist 
as described in Chapter IV. This suggests that either 
research and scholarship in the humanities call for differ-
ent personality types and skills, or that the humanities 
programs at this institution focus their training on teach-
ing or other aspects of doctoral preparation which call for 
personality types different from the traditional researcher. 
Summary of Selection Ratio Type Table Analyses 
Psychological type theory suggests that those who 
completed a Ph.D. program might show a different type pat-
tern from those who chose to withdraw from the program. A 
direct comparison of Ph.D. completers with the dropouts in 
the humanities sample showed that this was the case for two 
single type functions (a preference for Extraversion and 
Sensing); however, differences in this direct comparison 
were found only at the .05 level of significance, and there-
fore, may not be reliable given the sample size (see Table 
112). This hypothesis is supported by the separate compar-
isons of Ph.D. completers (see Table 114) and dropouts (see 
Table 115) with an independent base population of 14,766 
college graduates. However, these comparisons made against 
the same population showed no statistically significant 
difference between the Ph.D. completers and the college 
graduates, rather than between the dropouts and college 
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graduates. When compared to the college graduates, dropouts 
had a stronger preference (R < .001) for Introversion and 
iNtuition, and showed a greater percentage of INTP types. 
Although not significant for purposes of this study, the 
dropouts were also found to have a stronger preference for 
Perceiving and a greater percentage of INTJs (R < .01). 
Chapter Summary 
The humanities Ph.D. completers and dropouts were 
compared by three different methods. A series of univariate 
analyses showed that Ph.D. completers were significantly 
more likely to have already earned at least one post-
baccalaureate degree and to have transferred credit into 
their program. They were also more likely to have kept 
their initial career goal throughout their program. They 
were more likely than dropouts to have experienced the 
support of the faculty and to have felt more strongly about 
it. In addition, they were less likely to have been em-
ployed during their coursework, to have changed their ini-
tial career goal, or to have viewed a job offer in a related 
field as having negative impact on their degree progress. 
They also were less likely to have viewed marriage and the 
birth of a child as having a negative impact on their degree 
progress. Using continuous scores on the four type vari-
ables, only a tendency toward Extraversion was significantly 
related to degree completion. 
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The second phase of investigation was a discriminant 
analysis using the variables examined in the univariate 
analyses. The interaction of the variables resulted in a 
slightly different profile of the Ph.D. completer. The 
strongest variables that separated the Ph.D. completers from 
the dropouts were not being employed during coursework, 
stability of career choice, the number of transfer credits, 
faculty support and proximity to campus during coursework. 
Also, the following variables contributed to the successful 
discriminant function: treatment as junior colleague, 
opinion about being offered a job in the field, difficulty 
of courses, personal injury/illness, age, death of a family 
member and a preference for Feeling and Extraversion. 
Like the univariate analyses, the multivariate dis-
criminant analysis showed the influence (albeit weak) of the 
Extraversion - Introversion type functions. In addition, 
Thinking - Feeling contributed to the analysis. The final 
test of the association of psychological type with degree 
completion was in the selection ratio type table analyses 
comparing humanities Ph.D. completers with dropouts, compar-
ing Ph.D. completers with an independent base population, 
and comparing dropouts with the same base population. The 
direct comparison of completers and dropouts showed that 
Ph.D. completers tended to be more Extraverted (I = 2.48) 
and Sensing (I= 4.44). Since these differences were found 
only at the .05 level of significance, their reliability is 
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questionable, but they showed a trend that was supported 
when the subsamples were compared to college graduates. In 
this case, and contrary to expectation, the separate compar-
isons of completers and dropouts showed that Ph.D. complet-
ers did not differ from a large sample of college graduates, 
and the dropouts did show strong statistically significant 
differences in type combinations associated with academic 
achievement and scholarship. It is difficult to determine 
from the variables used in the study what it is about the 
humanities programs that appears to discourage Introverted 
iNtuitive types from completing the degree. However, this 
is a good example of the need to examine the educational 
environment in addition to the psychological type of stu-
dents. The results of the type table analysis for the 
humanities are difficult to explain and require additional 
research with larger samples and more information about the 
academic environment. It is possible that the students in 
the four humanities programs are less homogeneous than the 
medical science students regarding psychological type. This 
would explain some of the mixed results. Separate analyses 
by program and using larger samples might help explain these 
discrepancies. 
These results and those of.Chapter IV will be expanded 
upon in the final chapter. In addition, the implications 
of these results for graduate education policy and sugges-
tions for future research in this area will be discussed. 
CHAPTER VI 
CONCLUSIONS AND RECOMMENDATIONS 
All forms of leaving can be labelled dropout, but 
they are not all equally deserving of policy ac-
tion, and no institution can possibly seek to 
attend to all forms of disengagement •••• [Research-
ers] should recall the primary goal for which 
higher education exists--namely, the education 
(not simply the schooling) of individuals. Reten-
tion without reference to its educative conse-
quences is in the interests of neither individuals 
nor institutions (Tinto, 1982, pp. 11, 14). 
Using two samples of doctoral students in the medical 
sciences and humanities divisions of a private, midwestern, 
doctorate-granting university, this study sought to deter-
mine if psychological type (as measured by the Myers-Briggs 
Type Indicator) was associated with Ph.D. program completion 
or withdrawal using three statistical methods. This 
approach was taken to examine more fully the impact of type 
on degree completion, and to test the consistency of the 
three methods of measuring type. Although the emphasis 
throughout this study has been directed at identifying 
factors that can maximize the doctoral student's potential 
for completing the Ph.D., it should be recognized that 
attrition is a natural and necessary part of the educational 
process. It has yet to be determined what the optimal 
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attrition rate in doctoral programs is (if one exists), and 
it is likely that it might vary among institutions and pro-
grams. However, greater understanding of the factors relat-
ed to retention and attrition can help students and faculty 
minimize avoidable attrition and recognize earlier, legiti-
mate educational reasons for students to withdraw. 
With this in mind, the final chapter will review and 
discuss the results of the study, and their implications for 
graduate education policy and future research in the area of 
doctoral attrition. The first section will focus on psycho-
logical type and compare and contrast the results of the 
medical science and humanities divisions. The second sec-
tion will discuss additional findings that emerged from the 
univariate and multiple discriminant analyses, and the third 
section will discuss the three methods of analyzing psycho-
logical type used in this study. 
Psychological Type Differences Between Medical Science 
and Humanities Students 
The research questions posed in this study were: Are 
certain personality types disproportionately represented 
among Ph.D. completers and dropouts; and, in addition to 
other educational and demographic variables, does the use of 
psychological type continuous scores increase the likelihood 
of correctly classifying a subject as a completer or drop-
out? The results of this study support the notion that 
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certain aspects of psychological type (as measured by the 
Myers-Briggs Type Indicator) are associated with doctoral 
degree completion and withdrawal in the samples investigat-
ed. In addition, three of the four type scales contributed 
to the discriminant functions that successfully disting-
uished between Ph.D. completers and dropouts in the two 
discriminant analyses. 
To understand more fully the role of type in doctoral 
education, it is important to see doctoral student type 
patterns in relation to other reference groups. Based on 
the results of their extensive validation studies, Myers and 
Mccaulley (1985) conclude that approximately 75% of the 
American population prefers to perceive their world con-
cretely, through their Sensing function, and the same per-
centage prefers dealing in the Extraverted attitude, choos-
ing to interact with people and things more often and more 
comfortably than with ideas and concepts. Approximately 
55 - 60% of the population prefers operating in the Judging 
attitude to make decisions, organize and bring closure to 
their activities. In addition, the impersonally logical 
Thinking mode of evaluating is preferred by 60% of the males 
and 35% of the females sampled. 
This pattern shifts somewhat as the sample becomes more 
highly educated. Compared to the general population esti-
mates, the type pattern of the sample of 14,766 college 
graduates used in Chapters IV and V, shows that the 
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preferences for Introversion and iNtuition both change from 
25% to 50%. In addition, Thinking is preferred by 71% of 
the male, and 43% of the female college graduates, as op-
posed to 60% and 35%, respectively, in the general popula-
tion. Judging is not appreciably different between college 
graduates (68%) and the general population (55 - 60%). 
According to Myers and Mccaulley (1985), these findings are 
consistent with type theory which suggests that individuals 
who "seek the broadest view of what is possible and insight-
ful (N)" (p. 13) in the "inner world (of) concepts and ideas 
(I)" (p. 2) would be attracted to and be more successful in 
higher education. This assumption has been corroborated by 
a variety of researchers (Anchors, et al., 1989: Kalsbeek, 
1987: Myers & Mccaulley, 1985: Schurr, et al., 1988: Strick-
er, et al., 1965). Continuing with this line of reasoning, 
one might expect these types to be represented in greater 
proportion among those who pursue and complete the Ph.D. 
degree. 
Recognizing a pattern does not explain the reasons for 
the association, however. The question remains: how do 
one's type preferences influence degree completion? Are 
they related to a strong interest in the subject area or 
method of inquiry: an interest in careers available to Ph.D. 
holders: the ability to master the academic workload and 
professional socialization: psychological comfort level 
associated with working with similar types: or a combination 
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of all of the above? 
Some of the research cited in Chapter II reveals that 
different psychological types are attracted to different 
academic disciplines. For example, Kalsbeek noted that the 
majority of nursing students at a private, midwestern uni-
versity were Extraverted Perceiving types. He found that 
the faculty, on the other hand, were predominantly Judging 
(Kalsbeek, 1987). studies such as this support Biglan's 
three dimensional schema which describes departments accord-
ing to their orientation to hard/soft science, applied/pure 
research and life/nonlife phenomena. Research on this 
schema reports that faculty in the eight different clusters 
differ significantly in academic and scholarly activities, 
attitudes, performance norms and expectations (Biglan, 1973; 
Muffo & Langston, 1981; Smart & Elton, 1982). The medical 
sciences are described as "hard" (having a generally accept-
ed core of problems to be solved with agreed upon methodolo-
gies and paradigms, as defined by Kuhn, 1963), "pure" (con-
cerned with theory rather than application), and "life" 
(concerned with living, organic systems and objects of 
study). Students in "hard" disciplines must "synthesize new 
results or avenues of inquiry into the prevailing paradigm" 
(Tuckman, 1990, p. 36). The humanities are classified as 
"soft" (without well defined paradigms), "pure," and "non-
life" (concerned with nonliving systems). Students in 
"soft" disciplines may be "expected to lay new foundations 
for the knowledge they wish to impart" (Tuckman, 1990, 
p. 36). 
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Examining the type "fit" of student-to-discipline one 
might expect doctoral students in "pure," theoretical re-
search-oriented programs, to prefer type functions associat-
ed with the pursuit of knowledge for its own sake, regard-
less of the subject matter. This would include Introverts 
who prefer "a thoughtful, contemplative detachment," and 
enjoy "solitude and privacy" (Myers & Mccaulley, 1985, p. 
13). It would also include iNtuitives who are characterized 
as being "imaginative, theoretical, abstract, future orient-
ed, and creative" and, perhaps, Thinking types who excel in 
"analytical ability, objectivity, concern with principles of 
justice and fairness, criticality, and an orientation to 
time that is concerned with connections from the past 
through the present and toward the future" (Myers & Mccaul-
ley, 1985, p. 12). If, on the other hand, the doctoral 
program were "applied" and emphasized teaching or clinical 
practice, one might expect students to prefer type functions 
associated with those careers. It is probable that the 
subject matter, methods of inquiry, and the career paths for 
which doctoral education prepares its students, play a role 
(with other factors) in attracting and keeping students. 
The results of the medical science sample offer support for 
this distinction. 
Based on her research on type theory, Mccaulley (1976) 
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suggests that the majority of scientists would prefer iNtu-
ition and Thinking in the Introverted attitude. She pre-
dicted that sciences that call for careful and meticulous 
observation and classification (such as the biological 
sciences) might also attract a fair number of Sensing -
Thinking types as well. Consequently, the subject matter 
and methods of inquiry of doctoral programs in fields such 
as the medical sciences would be expected to attract INTs 
and ISTs, and programs that are oriented toward preparing 
students for careers as academic research scientists would 
be expected to attract and reward INs (possibly with a 
preference for Thinking). 
Using the selection ratio type table analyses, the 
results of the current study support this prediction. 
Compared to college graduates, the medical science sample 
was significantly more Introverted (I= 1.38), Thinking 
(I = 1.28) and Introverted with iNtuition (I = 1.57) 
(R < .001, see Appendix I). Of the 120 medical science 
respondents, 61 (50.83%) were found in the four !ST/INT 
composite type cells (ISTs = 32, INTs = 29). The remaining 
49.17% of the sample were distributed among the other 12 
cells. Looking at Ph.D. completers and dropouts (removing 
the active students), the ISTs and INTs made up 53.49% of 
these two retention groups together (see Tables 60 and 61). 
Consequently, it appears that these types are disproportion-
ately attracted to the medical sciences. However, when 
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outcomes are assessed by comparing completers to dropouts, 
the results show that 33.33% (n = 8) of the ISTs withdrew 
from the program, and only 13.64% (n = 3) of the INTs with-
drew. Compared to the base population of college graduates, 
Ph.D. completers who preferred iNtuition and Thinking were 
over-represented (I= 1.68, R = .01), and similar types 
among the dropouts were almost evenly represented. Further-
more, the highest completion rate at this institution (as 
measured by the selection ratio index) was found among the 
INTJs and INTPs whose types, theoretically, were congruent 
with both the subject matter and the careers for which they 
were training. These results suggest that the subject 
matter may attract a predictable "type" of student, but that 
the realities of the academic rigors and/or career expecta-
tions may favor the "academic" IN types and discourage those 
who have a weaker preference for iNtuition. Since Sensing 
types are more interested in observing and experiencing what 
is immediate and real as opposed to the theoretical and 
abstract, their interest in science may be more comfortably 
met in "applied" careers such as scientific technology 
rather than "pure" careers such as academic research. 
In addition to the type congruence with subject matter 
and research methodology, it is also possible that compati-
bility of student type with that of the faculty contributes 
to degree completion. Although the type profile of the 
faculty was not available for this study, faculty in the 
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medical sciences would be expected to prefer Introversion, 
iNtuition and Thinking for the reasons mentioned above. 
Furthermore, it is possible that they exhibit a conscious or 
subconscious bias toward students who are like them, which 
would result in a greater proportion of INTs completing the 
program. In the absence of data on faculty, this is merely 
speculation. However, it suggests another avenue for re-
search on psychological type and doctoral education. 
Examining the humanities sample in such a fashion, the 
picture is not so clear. The academic disciplines are not 
as closely related to one another as are the medical 
sciences. In fact, within a single discipline, academic 
orientations and the types associated with them could di-
verge dramatically, e.g., literary critics and poets. 
Consequently, one cannot describe a "humanities type" with 
the same kind of theoretical conviction and empirical evi-
dence that one can describe a scientist. Likewise, since 
the humanities faculty are usually involved with the "ap-
plied" dissemination of knowledge to undergraduates as well 
as the "purer" research/scholarship found in graduate educa-
tion, the scholarly orientations and type of the faculty may 
be more varied than in the medical sciences. In addition, 
the career options for humanities doctoral students and 
their career expectations also may be more varied. There-
fore, one cannot assume that the academic experiences or 
career expectations and opportunities of students are the 
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same when comparing students in different humanities disci-
plines (or perhaps even with different advisors in the same 
discipline). 
Using the illustration above, if humanities doctoral 
students were attracted to "pure" careers as research schol-
ars, they would be expected to be over-represented in the 
Introverted and iNtuitive types. Unlike the medical 
sciences, the nature of academic inquiry in the humanities 
may call for judgment using Feeling (weighing relative 
values and merits of the issues) rather than, or in addition 
to, using the impersonal logic of Thinking. Consequently, 
the T - F scale may be less important in the humanities. 
As a whole, the humanities sample was significantly 
more iNtuitive (R < .001) and more Introverted (R < .01) 
than the sample of college graduates, and INTJs (I = 2.49) 
and INTPs (I = 2.75) were over-represented (R < .001) (see 
Appendix J). If Introversion and iNtuition were more preva-
lent, or equally distributed among the humanities Ph.D. 
completers when compared to the dropouts, one could argue 
that the academic types were more likely to complete the 
degree, or that type made no difference. Table 113 showed 
that only 52% of the humanities Ph.D. completers preferred 
Introversion (n = 14) and approximately 63% preferred iNtu-
ition (Il = 17). Although a small majority of the humanities 
completers preferred iNtuition, when they were compared to 
the dropouts who were 92% iNtuitive (n = 33), the completers 
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appeared much less iNtuitive. Likewise, a much larger 
percentage of dropouts preferred Introversion (81%, n = 29). 
Consequently, preferences for the "academic" functions, 
Introversion and iNtuition, were more strongly associated 
with humanities dropouts than completers. This was found to 
be statistically significant (R < .001) when the two reten-
tion groups were compared to college graduates. 
The large number of INs in the dropout group indicates 
that the smaller percentage of INs in the completer group is 
not a result of a shortage of INs in the student body. Four 
possible explanations for this type pattern emerge. First, 
the type functions associated with scholarship in the human-
ities may be different from the IN profile. It is possible 
that some of the methods of inquiry in the humanities may 
favor a preference for Extraversion which Myers and 
Mccaulley (1985) describe as "an awareness and reliance on 
the environment for stimulation and guidance; an action-
oriented, sometimes impulsive way of meeting life; frank-
ness; ease of communication; or sociability" (p. 12). It is 
also possible that the Sensing function plays an important 
role in humanities scholarship. Sensing types place more 
credibility in what is directly observable and rely on 
soundness, rather than quickness of understanding. Although 
type research consistently correlates Sensing with lower 
academic aptitude and achievement, there is evidence that 
the demand for speed in most educational tests obscures the 
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true intelligence level of Sensing types (Kanner, 1975 and 
Rowe, 1974 in Myers, 1980b). The length of time allowed 
(perhaps expected) to complete doctoral programs in the 
humanities may remove the advantage of the "quicker-witted" 
iNtuitives and, in fact, favor Sensing types who more fully 
observe and document what interests them. 
Second, it is possible that the compatibility of the 
student's type preferences with the subject of inquiry (as 
opposed to the method of inquiry, if it is different) may be 
more important than type compatibility with the demands of a 
scholarly career. Since Extraverts would be attracted to 
the people-oriented nature of the subject matter of the 
humanities, it is possible that a sustained interest in 
studying human nature ultimately is more important (or 
equally important) in doctoral programs than an interest in 
more abstract ideas and concepts attractive to Introverts. 
Third, the humanities departments examined in this 
study may focus on and reward tasks other than (or in addi-
tion to) traditional "pure" scholarship (for example, "ap-
plied" undergraduate teaching) which might attract types 
other than the scholarly INs. Since a preference for Sens-
ing is associated with teaching (albeit at the lower academ-
ic levels) (Lawrence, 1982; Mccaulley, 1974), it is possible 
that Sensing types would be attracted to departments that 
emphasize undergraduate teaching. If the performance of 
doctoral students as undergraduate teaching assistants is 
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weighed heavily in their evaluation by the faculty (either 
consciously or subconsciously), Sensing types might be 
expected to surpass their iNtuitive counterparts since they 
prefer the practical application of knowledge as opposed to 
a concentration on principles and theories. In addition, 
Extraverts might be expected to enjoy more fully and be more 
successful with the interpersonal tasks of teaching than 
would the Introverts. This is supported by the large per-
centage (78%) of Extraverts among the Council for the Ad-
vancement and Support of Education "Professors of the Year" 
(Provost, Carson & Beidler, 1987). 
A fourth possible explanation, related to the third, is 
an economic one. Type theory suggests that INs would prefer 
research assistantships and ESs would be attracted to and be 
successful with teaching assistantships. Unlike the medical 
sciences, in the humanities, teaching assistantships far 
outweigh research assistantships or fellowships (67.8%-71.9% 
of humanities Ph.D. graduates in 1987 held teaching assis-
tantships, National Research Council, 1989). Consequently, 
if ESs are more likely to be selected for teaching posi-
tions, they might have a better opportunity than INs to fund 
their education. 
The four possible explanations offered above for the 
unexpected proportion of Extraverted Sensing types among 
humanities completers are based on the assumptions of type 
theory that Introverted iNtuitives are the most scholarly 
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types. However, it should also be noted that although 
iNtuition is associated with academic aptitude and achieve-
ment, it needs a complementary balance of the Sensing func-
tion. Intuitive hunches based on incorrect or insufficient 
sensory evidence can be superficial, at best, and false, at 
worst. The mean continuous score for iNtuition in the 
humanities dropout group was 124.33 (.s.12 = 19.05) compared to 
118.11 (SD = 25.57) among humanities Ph.D. completers, and 
105.24 (SD = 25.18) among the medical science completers. 
Although not statistically significant, this high mean score 
for iNtuition, especially coupled with the relatively low 
preference for Judging (mean = 99.89, .fil2 = 29.98, I = 0.69, 
see Table 109 and 113), may combine to produce students who 
are not sufficiently concrete and committed to planning, 
organizing and bringing activities to closure to be effec-
tive in the tasks of doctoral education. More research 
needs to be conducted on this aspect of type theory as it 
applies to doctoral education, however. 
In summary, the results of this study suggest that in 
disciplines where the primary academic activity is research, 
and where the disciplinary paradigms are better defined, 
such as graduate-level scientific research in the medical 
sciences, the type patterns of dropouts and Ph.D. completers 
are more distinct, and fall into predictable patterns. On 
the other hand, in doctoral programs with multiple academic 
and career foci and less developed disciplinary paradigms 
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(such as the humanities), the type pattern of Ph.D. complet-
ers is more heterogeneous and pattern recognition is more 
complex. Analyses by discipline which control the scholar-
ship/teaching orientation of the program and the faculty may 
provide more distinct type patterns in the humanities, and 
more research is needed to test this hypothesis. 
Additional Findings 
Table 116 compares the results of the univariate analy-
ses of the population archival data by academic division, 
and Table 117 summarizes and contrasts the respondent data 
from the two surveys used in the study to illustrate the 
different experiences and perceptions of students in the two 
divisions at the institution under study. Although these 
variables were not the major focus of this investigation, 
they are summarized below as background information possibly 
related to doctoral attrition. 
The medical science students participated in the study 
in a slightly greater proportion (60.61% of deliverable 
surveys) than the humanities students (55.41% of deliverable 
surveys); however, the return rate by retention groups was 
very similar with more than 70% of the Ph.D. completers, and 
less than 41% of the dropouts participating in both samples. 
As expected from the literature, the medical science 
students had a higher completion rate than the humanities 
students. The student cohorts were divided into early and 
late cohort groups to help control for the time factor 
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TABLE 116 
COMPARISON OF MEDICAL SCIENCE AND HUMANITIES POPULATIONS 
survey Return Rate 
Active Il (% of group) 
Dropout n (% of group) 
Ph.D. n (% of group) 
Total n (% of total) 
Medical Sciences 
( X2 I D < • 001) 
(% deliverable) 
34 (62.96%) 
27 (40.91%) 
~ (71.95%) 
120 (59.41%) 
(60.61%) 
Humanities 
( X2 I D < • 0 0 0 ) 
65 (61.32%) 
36 (36.73%) 
_.lJ... (77.14%) 
128 (53.56%) 
(55.41%) 
Attrition/Completion Rate, 1976 - 1981 Cohorts 
Active n (% of group) 
Dropout n (% of group) 
Ph.D. Il (% of group) 
Total Il 
2 ( 1.94%) 
36 (34.95%) 
-2..2 (63.11%) 
103 
19 (22.62%) 
45 (53.57%) 
--1.Q (23.81%) 
84 
Attrition/Completion Rate, 1982 - 1987 Cohorts 
Active Il (% of group) 
Dropout Il (% of group) 
Ph.D. n (% of group) 
Total Il 
Gender 
Male Il (%) 
Female Il (%) 
52 (52. 52%) 
30 (30.30%) 
_l1. (17.17%) 
99. 
102 (50.49%) 
100 (49.51%) 
Gender and Retention, 1976 - 1981 Cohorts 
Male Active Il (%) 
Female Active Il (%) 
Male Dropout Il (%) 
Female Dropout Il (%) 
Male Ph.D. Il (%) 
Female Ph.D. Il (%) 
1 (50.00%) 
1 (50.00%) 
19 (52.78%) 
17 (47.22%) 
45 (69.23%) 
20 (30. 77%) 
87 (56.13%) 
53 (34 .19%) 
--1.2 ( 9.68%) 
155 
138 (57.74%) 
101 (42.26%) 
11 (57.89%) 
8 (42.11%) 
25 (55.56%) 
20 (44.44%) 
10 (50.00%) 
10 (50.00%) 
TABLE 116. cont. 
n 
mean 
SD 
range 
Medical Sciences 
202 
25.23 yrs. 
4.15 
20 - 46 
Previous Post-baccalaureate Degree 
Yes n (%) 
No n (%) 
No response n (%) 
Transfer semester Hours 
Yes n (%) 
No n (%) 
No response n (%) 
mean 
SD 
range 
53 (26.24%) 
149 (73.76%) 
0 
30 (14.85%) 
172 (85.15%) 
0 
(.l, R < .023) 
2.69 hours 
7.33 
0 - 36 
Humanities 
239 
30.57 yrs. 
8.25 
20 - 68 
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(X2 , R < • 006) 
125 (52.30%) 
110 (46.02%) 
4 ( 1.67%) 
( X2 , R < • O O O) 
113 (47.28%) 
122 (51.05%) 
4 ( 1.67%) 
(F, R < .000) 
13.58 hours 
1.62 
0 - 57 
related to degree completion. Students who began their 
programs between 1976 and 1981, inclusive, were categorized 
in the early group so that the latest of these students 
would have had the maximum eight years to complete the 
degree. Despite this deadline, 19 humanities and two medi-
cal science students were still active. Of the remaining 
students, 65 (63.11%) of the medical science students had 
completed the degree, and 20 (23.81%) of the humanities 
students had done so. In contrast, 36 (34.95%) of the 
medical science students had withdrawn and 45 (53.57%) of 
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the humanities students had done so. Although it is still 
too early to determine the true attrition rate for the 
humanities, the current dropout rate already is 18.62 per-
centage points greater than the medical sciences, and the 
difference could rise to as many as 41.24 percentage points 
if all active students fail to complete the degree. Conse-
quently, even if all active humanities students complete the 
program, they will still have a lower completion rate than 
the medical science students. 
Although men and women in the entire medical science 
population were evenly represented, the percentage of medi-
cal science Ph.D. completers in the early cohorts who are 
women (30.77%) was slightly lower than the 35.18% national 
average in 1987 (National Research Council, 1989). In 
contrast, women were under-represented among the humanities 
population (n = 101, 42.26%) but were evenly distributed 
among the completers in the early cohorts (n = 10, 50.00%). 
This is slightly greater than the national average of 44.92% 
for women in the humanities (National Research Council, 
1989). The percentage of female completers could change 
somewhat when the eight women and 11 men who are still 
active finally complete their programs or withdraw. In the 
divisional univariate analyses, differences among the reten-
tion groups by gender were found not to be statistically 
significant. 
The mean age at which medical science students began 
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their doctoral studies was more than five years younger than 
that of the humanities students, and spanned a much narrower 
range of ages. This is consistent with the five year dif-
ference in age found between Ph.D. recipients in the biomed-
ical sciences and humanities in the National Research Coun-
cil report on Ph.D.s received in 1987 (1989), and it was not 
statistically significant in the divisional analyses. 
Although the National Research Council reports the 
percentage of Ph.D.s who had earned a master's degree before 
completing the doctorate, the current study focused on those 
who had earned a degree before beginning the doctoral pro-
gram. Consequently, comparable national data are not avail-
able. The current study found that humanities students were 
much more likely to have previously earned a degree 
en = 125, 52.30%) than the medical science students en = 53, 
26.24%). Differences among the retention groups on this 
variable were significant in the humanities division 
(R < .006) with 77.14% of the Ph.D. completers having earned 
a previous degree en = 27) and 45.83% of the dropouts having 
earned one (n = 44). No significant differences were found 
in the medical sciences division. 
In a related analysis, humanities students were much 
more likely to have transferred credit en = 113, 47.28%) and 
to have transferred more credit (mean = 13.58 hours, 
SD = 1.62} than their medical science counterparts (n = 30, 
14.85%, mean= 2.69 hours, SD= 7.33). The number of 
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TABLE 117 
COMPARISON OF MEDICAL SCIENCES AND HUMANITIES SAMPLES 
Employed During Courses 
Yes Il (%) 
No n (%) 
Presence of Mentor8 
Active n (% of group) 
Dropout Il (% of group) 
Ph.D. Il (% of group) 
total n (%) 
Faculty support8 
Active [Ill mean (SD) 
Dropout [Ill mean (fil2) 
Ph.D. [Ill mean (SD) 
Medical Sciences 
13 (10.83%) 
107 (89.17%) 
c x2 , 12 < • o o 6) 
29 (85.29%) 
18 (66.67%) 
55 (93.22%) 
102 (85.00%) 
(.f'., 12 < • 000) 
[341 3.23 (0.99) 
[271 3.00 (1.27) 
[591 4.30 (0.89) 
Treated As Junior Colleague8 (.[, 12 < .000) 
Active [Ill mean (SD) [341 2.71 (1.24) 
Dropout [Ill mean (SD) [271 2.18 (0.83) 
Ph.D. [Ill mean (fil2) [591 3.59 (1.15) 
student Support8 er, 12 < .000) 
Active [Ill mean (SD) [341 3.32 (0.77) 
Dropout [Ill mean (SD) [271 3.22 (1.55) 
Ph.D. [Ill mean (fil2) [591 4.05 (1.07) 
Change of Career Goal er, 12 < • 000) 
Active n (% of group) 0 (00.00%) 
Dropout Il (% of group) 18 (66.67%) 
Ph.D. n (% of group) _ll (18.64%) 
Total n (%) 29 (24.17%) 
Humanities 
(X2 ' 12 < • 048) 
39 (30.47%) 
89 (69.53%) 
46 (70.77%) 
21 (58.33%) 
19 (73.08%) 
86 (67.72%) 
(F, 12 < .005) 
[ 64 l 3. 50 ( 1. 14) 
[361 3.06 (1.29) 
[271 4.04 (1.06) 
[641 2.89 (1.10) 
[361 2.61 (1.25) 
[261 3.23 (1.14) 
[631 3.27 (1.36) 
[361 3.06 (1.24) 
[271 3.70 (1.38) 
er, 12 < • ooo> 
0 ( 0.00%) 
27 (75.00%) 
_5 (18.52%) 
32 (25.00%) 
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TABLE 117. cont. 
Medical Scignces Humanities 
Impact of Marriageb (.[, p < .029) (.[, p < .004) 
Active [nJ mean (SD) [34] 3.23 (0.99) [65] 3.50 (1.14) 
Dropout [Il] mean (SD) [27] 3.00 (1.27) [36] 3.06 (1.29) 
Ph.D. [Il] mean (SD) [59] 4.30 (0.89) [27] 4.04 (1. 06) 
Impact of Birth of Childb (.[, p < .005) 
Active [Il] mean (SD) [34] 2.97 (0.67) [65] 3.11 (0.36) 
Dropout [Il] mean (SD) [27] 3.00 (0.48) [36] 3.22 (0.59) 
Ph.D. [Il] mean (SD) [59] 3.02 (0.54) [27] 2.81 (0.62) 
Impact of New Jobb (.[, p < .007) 
Active [Il] mean (SD) [34] 2.82 (0.58) [65] 2.94 (0.61) 
Dropout [Il] mean (SD) [27] 2.85 (0.77) [36] 3.06 (0.58) 
Ph.D. [Il] mean (SD) [59] 2.71 (0.79) [27] 2.56 (0.75) 
a Scale: 1 = no extent, 3 = some extent, 5 = great extent. 
b Scale: 1 = very positive, 3 = Does not apply/No impact, 
5 = very negative. 
students who transferred credit was significantly higher 
among the degree completers in the humanities division 
(p < .000) but not in the medical sciences. In addition, 
the degree completers transferred significantly more hours 
than dropouts in both divisions (medical sciences, p < .023; 
humanities, p < .000). 
Using data from the respondent surveys (see Table 117), 
students in both the humanities and medical science programs 
responded similarly to the question of support of the facul-
ty. In both samples, degree completers responded signifi-
cantly more positively and dropouts more negatively to this 
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question (medical sciences, R < .ooo: humanities, R < .005). 
The two divisions differed, however, on the other three 
department support questions. Significant differences 
between Ph.D. completers and dropouts were found only in the 
medical science sample on the variables: presence of a 
mentor (R < .006), treatment as a junior colleague by facul-
ty (R < .OOO), and support of other students (R < .000). on 
all three variables, Ph.D. completers responded more favor-
ably than did the dropouts. 
In contrast, four external events played important 
roles in degree progress among the humanities students but 
less of a role among the medical science students. Ph.D. 
completers felt a more positive impact of marriage than did 
dropouts, and the difference was statistically significant 
at the .004 level in the humanities and at .029 in the 
medical sciences. While humanities degree completers felt a 
more positive impact of the birth of a child (R < .005) and 
the offer of a new job (R < .007) than did dropouts in their 
division, these variables were not significant in the medi-
cal science sample. In addition, three times as many human-
ities students had been employed full-time during their 
coursework than had medical science students. This variable 
was not significant among the medical science retention 
groups, but it was significantly associated with withdrawal 
from humanities programs (R > .048). Although the reliabil-
ity of these findings is limited by the single institution 
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study and the small number of students who experienced these 
events, the different impact of departmental variables 
versus external variables suggests that the "spheres of 
influence" on students in different disciplines may be 
different. Additional research in this area may contribute 
to the study of doctoral attrition. 
Both divisions found strong statistically significant 
differences among the retention groups on the subject of 
change in career plans (R < .000) with dropouts being much 
more likely to have reported being in a career that was 
different from their original goal at the beginning of the 
program. 
Given the different impact of some of the univariate 
analyses on students in the two divisions, it was not sur-
prising to see differences in the variables that contributed 
to the multiple discriminant analyses (see Table 118). Six 
variables loaded in both discriminant functions, however, 
three did so in the opposite direction. In both divisions, 
the Ph.D. completer group showed more transfer semester 
hours, less difficulty with courses, and less likelihood of 
being in a different career compared to the initial goal 
stated. Medical science completers were more likely to have 
reported being treated as a junior colleague, but, in combi-
nation with the other loading variables, humanities complet-
ers were less likely to have reported this. The discrimi-
nant function showed a more positive impact of being offered 
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a job in the field during the doctoral program in the hum-
anities completer group, and a more negative impact in the 
medical science completer group. Finally, Introversion was 
associated with medical science completers and its opposite, 
Extraversion, was associated with humanities completers. 
In addition to these variables, a greater degree of 
student support, the presence of a mentor, a more positive 
response to marriage, and a more negative response to the 
major loss of income contributed to the function that dis-
tinguished Ph.D. completers from dropouts in the medical 
science division. In the humanities division, the 
TABLE 118 
DISCRIMINANT ANALYSES: MEDICAL SCIENCES AND HUMANITIES 
STANDARDIZED CANONICAL DISCRIMINANT FUNCTION COEFFIEIENTS 
Medical Sciences 
Junior colleague 
No. of transfer hours 
Different career 
Student support 
Mentor 
J - p 
Offered job in field 
Marriage 
Major loss of income 
E - I 
Difficulty of courses 
.692 
.648 
-.651 
.344 
.JOO 
-.254 
.253 
-.227 
.222 
.221 
-.194 
Humanities 
Employed during courses 
Different career 
No. of transfer hours 
Faculty support 
Distance during courses 
Junior colleague 
Offered job in field 
Difficulty of courses 
Personal injury/illness 
Age 
Death in family 
T - F 
E - I 
-.675 
-.629 
.597 
.464 
.418 
-.363 
-.359 
-.316 
-.257 
.251 
.251 
.232 
-.218 
additional discriminating variables were: a lesser likeli-
hood of being employed full-time during coursework; a 
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greater degree of faculty support; living a greater distance 
from campus during coursework; a less negative response to 
personal injury or illness; a more negative response to a 
death in the family; being younger; and a preference for 
Feeling. As in the univariate analyses, the humanities 
discriminant function loaded more external or personal 
variables than the medical sciences. Coupled with the 
univariate analyses, the differences in the influence of the 
variables used in the discriminant analyses lend support for 
the separate analysis of doctoral students by division or 
discipline. 
Implications for Policies Regarding Graduate Education 
This study has taken a step toward identifying the 
"type milieu" of doctoral programs at one institution in the 
medical sciences and humanities based on the psychological 
type of students. While different type patterns between 
Ph.D. completers and dropouts have emerged in both divisions 
at this institution, a relatively clearer and more theoret-
ically consistent pattern has emerged from the medical 
science data. This suggests that type may play a definable 
role in the academic integration and professional socializa-
tion of doctoral students, at least in relatively homoge-
neous and paradigmatic departments or divisions. Although 
additional research must be conducted to corroborate these 
findings and to examine the role of faculty type patterns on 
the doctoral degree progress of students, these results 
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suggest that it is possible to identify a department's type 
milieu. The judicious use of this information could be used 
to understand more fully how students acquire knowledge, 
develop skills and assimilate professional norms in the 
graduate school environment. 
Astute faculty are intuitively aware of these kinds of 
differences among students and they help students strengthen 
their academic skills, adjusting their teaching style when 
necessary. Sharing type theory with the faculty can provide 
them with a vocabulary and formal structure so that they may 
more fully understand learning and teaching styles, and 
integrate them into their professional lives. This integra-
tion would help "minority type" students better adjust to 
doctoral education, and enrich the learning experience of 
all students. As higher education looks to a broader aud-
ience to fill its seats and the future ranks of the profes-
soriate, faculty need to develop additional ways to appreci-
ate students' strengths and to enhance their weaker func-
tions. One important part of faculty understanding and 
involvement in learning is an understanding of the type 
patterns of persisters and dropouts vis-a-vis the demands of 
the discipline. 
On the other hand, students themselves can benefit from 
understanding their own type strengths and weaknesses in 
relation to the tasks of doctoral education. Although 
graduate students should be familiar with their own learning 
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styles from the 16 years of formal education they have 
experienced, doctoral education is sufficiently different 
from undergraduate education to warrant a reassessment of 
their skills in light of tasks such as comprehensive exami-
nations, research, and the dissertation. These tasks call 
for independent thought, creativity, and the mastery of 
large bodies of knowledge; in addition to the ability to be 
self-motivated and well disciplined. The association of 
previous graduate work with degree completion in this study 
suggests that students who have begun to adapt to graduate 
level work are more likely to complete successfully the 
degree. If students who are familiar with their own type 
preferences can be introduced to doctoral tasks in terms of 
the associated type orientations of the behaviors and values 
required, they may be able to make more informed decisions 
about beginning graduate education in the first place. In 
addition, those who choose to pursue graduate study may 
understand more fully their frustrations and failures, learn 
to adapt their styles to the tasks at hand, and learn to get 
the most useful assistance to compensate for and strengthen 
their weaknesses. They may also make more informed deci-
sions about pursuing appropriate career tracks in doctoral 
programs. 
Although psychological type may be an effective tool in 
helping students adjust and helping faculty reach more types 
of students, it can be harmful if used to stereotype and/or 
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exclude students. Attention to proper training in its use 
for students and faculty is critical. The disclosure of 
individual student's type preferences to the faculty should 
be done at the discretion of the student. Faculty can use 
aggregate information and familiarity with type theory in 
general to identify specific counterproductive behaviors in 
students, dealing with the behavior in the given situation 
regardless of the student's type label. If discussed in 
mutually understood and nonjudgmental type terminology, 
students can understand more completely their behavior in 
different situations and learn the kinds of approaches most 
useful in dealing with them. 
Implications for Future Research 
The review of the literature illustrated a wide range 
of factors that may contribute to doctoral degree completion 
and withdrawal. Many of the variables examined were 
correlated weakly, if at all, with degree completion and the 
results were often contradictory. Obviously, a great deal 
more needs to be done to describe more accurately the doc-
toral experience and measure the influences on it. Better 
understanding of the roles of demographic, academic, person-
al, and departmental factors will enlighten doctoral educa-
tion in and of itself, and will be useful in future studies 
using psychological type. 
The results of the current study suggest that personal-
ity characteristics of students play a role in their ability 
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and/or motivation to complete the Ph.D. degree. Additional 
research is needed to corroborate these findings and to fur-
ther examine the role that psychological type plays in 
doctoral education. Type appears to play a clearer role in 
departments that have well-defined research paradigms and 
more homogeneous academic orientations and career channels 
(e.g., the medical sciences). Methods need to be developed 
to evaluate the academic and career orientation (or multiple 
orientations) of departments or specialization units, to 
define more accurately the departmental milieu against which 
student type can be compared. This would include looking at 
the psychological type of faculty and research staff, as 
well as examining the curriculum, funding opportunities, and 
specific tasks associated with degree completion in the 
programs. The roles of the subject matter, methods of 
inquiry, and the type patterns and career expectations of 
students also need to be assessed and compared. This infor-
mation could then be employed to investigate and identify 
which elements in doctoral education most strongly interact 
with the student's type preferences to influence degree 
completion or withdrawal. Type preferences associated with 
these factors can then be used to identify the "type milieu" 
of the program. 
The results of this study and the review of the litera-
ture highlight the importance of time in the study of doc-
toral attrition. When distinguishing completers from 
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dropouts it is important to allow enough time for students 
to fall clearly into one of the two categories. Assuming 
that students are dropouts if they have not completed a 
degree by the investigator's or institution's deadline can 
result in misleading results. Although not investigated in 
the current study, students' type preferences may also be 
related to the length of time used to complete the degree. 
It is possible that students who complete the doctorate 
quickly have different type preferences than those who 
complete it slowly, and these findings may contribute to our 
understanding of the role of type in doctoral education. 
The role of the research advisor in the completion of 
the Ph.D. degree is widely recognized (Berelson, 1960; 
Council of Graduate Schools, 1990; Friedman, 1987) but 
generally ignored in doctoral attrition research (Friedman, 
1987). When it is included in attrition studies (as in the 
current one) it is usually measured on simple dichotomous or 
Likert-type scales revealing the extent to which the student 
feels favorably about his/her advisor at the time of the 
survey. More extensive research on the student-advisor 
relationship needs to be conducted to understand more fully 
how it influences degree progress and how it differs across 
disciplines. Type theory suggests that the degree of type 
congruence between student and advisor might play a role in 
academic success. According to Myers (1980b), individuals 
with the same perceiving and judging functions have the best 
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chance of understanding each other and feeling understood. 
In addition, individuals with one or the other in common 
have the makings of a good working relationship because they 
share common ground, while having a wider range of expertise 
(p. 208). For example, a highly intuitive student who 
shares a professor's interest in working in the realm of 
thought and concepts might benefit from the professor's 
interest in and powers of observation, classification and 
organization that the student may lack in a joint academic 
venture. Although similar types might be most compatible, 
strength of the advisor in the student's weak functions may 
ultimately be more conducive to degree completion. Obvious-
ly, the degree of influence will be determined by the 
strength of the role that the advisor plays in the advisee's 
doctoral program. More research needs to be conducted to 
see what aspects of doctoral education are most affected by 
advisors in the different disciplines, and how advisor type 
preferences interact with student type preferences to influ-
ence student degree progress. 
Conclusions about the Methodologies Employed 
The study found that in using continuous scores indi-
vidually in the Analysis of Variance, only one type function 
(E - I) was associated with degree completion/attrition in 
only one of the two samples (humanities). Although this 
method has been used in the literature on psychological 
type, it showed limited usefulness in distinguishing between 
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Ph.D. completers and dropouts in the two samples examined. 
It suggests that the strength of the type function must be 
pronounced for it to be noticeable using continuous scores 
of individual type functions at the univariate level. 
continuous scores were more useful when combined with 
other variables related to degree completion in a Discrimin-
ant Analysis. In this case two type functions were sta-
tistically significant in the discriminant function in each 
sample; however, the type functions associated with degree 
completion were different in the two samples. As in the 
univariate analyses, Extraversion was associated with degree 
completion in the humanities, as was Feeling. In contrast, 
Introversion and Judging were associated with degree comple-
tion in the medical science sample. Given theoretical 
differences between the two academic divisions and the 
results of the univariate analyses, the loadings of differ-
ent types in the two Discriminant Analyses were not unex-
pected. 
The more theoretically based, categorical analysis used 
in the Selection Ratio Type Table proved to be the most 
revealing measure of the association of type with degree 
completion because it looked at the various combinations of 
type that are thought to influence the student's relation-
ships with people, things and ideas (and consequently, the 
educational process). Although the conservative use of the 
.001 level of significance was the recommended level for 
323 
samples of this size, some statistically significant differ-
ences were found and other, weaker differences showed ten-
dencies in the expected direction (in the medical science 
sample) when the dropouts and Ph.D. completers were compared 
to a base population of college graduates--a sample that 
represented the general population from which the Ph.D. 
students might have come. 
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Dear Ms. O'Connell, 
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577 College Ave. (PO Box 60070) 
Palo Alto, CA 94306 
(415) 857-1444 
I am writing in response to your letter to us dated February 13, 1987, in which you request 
permission to reproduce your adapted form of the Myers-Briggs Type Indicator for use in a 
study you are conducting for completion of your dissertation at Loyola University of 
Chicago. 
Enclosed is the appropriate permission form which give you the permission you request. The 
copy of your proposed test booklet looks fine, however, we would appreciate if you would 
include in your credit line, before the words •Reproduced with permission of Consulting 
Psychologists Press, Inc.•, the words "Adapted and". I hope this does not pose a problem 
for you. 
Since you did not indicate how many copies of this version you will be making for use in 
your study, I have indicated on the permission form the fee per test booklet reproduced. 
Please remit accordingly. 
Thank you for your inquiry, and if you have further questions or concerns, please contact 
me. 
Sincerely, 
Pamela J. Horner 
Supervisor of Contracts 
Permissions and Licenses 
PJH: me 
Enc. 
Appendix B 
• : • • 1 
. . 
' 
"2.. :: . 
/~ Co11s11/ti11g 
{ . Psycbologists 
·- Press, Inc. 
February 2 7, 1989 
Ms. Elizabeth C. O'Connell 
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Chicago, IL 60680 
Dear Ms. O'Connell, 
[325] 
577 College Ave. (PO Box 60070) 
Palo Alto, CA 94306 
(415) 857-1444 
Thank you for your letter dated February 15, 1989. We received your check in the amount 
of $72.00 along with the revised MBTI form. Thank you for amending the credit line: it 
looks fine on the revised yellow copy! 
The reproduction fee of . 16 cents which was quoted to you in 1987 is still good and will 
remain in effect through this project, even in the event you need to make additional 
reproductions of your form for non-respondents. Just let us know when you make additional 
copies and how many you have made. You may include this information with the fee check 
when it is submitted. 
You may now print and send the adapted MBTI form to your subjects. Thank you for your 
attention to detail in sending in all of the required materials, and we thank you for your 
continued support of the MBTI! 
Sincerely, 
Melanie Khosroshahi 
Contracts and Permissions Specialist 
Appendix C [326] 
SURVEY 0 F P H. D. S T U D E N T S 
1. When you entered your doctoral program at Loyola which 
occupation were you planning to pursue/continue upon completion 
of the degree? (Circle only one number) 
1. Undecided 
2. College/university teaching/research 
3. Primary/secondary teaching 
4. Research in a nonacademic setting 
5. Management position in business/industry/government 
6. Other, please specify~-------------~ 
2. Please circle the number of the~ response that best describes 
your status in relation to Loyola University of Chicago. 
1. Still attending Loyola's Graduate School 
2. Left Loyola before finishing any graduate degree 
3. Left Loyola after finishing a master's degree 
4. Finished the Doctor of Philosophy degree at Loyola 
5. Finished the Doctor of Philosophy degree elsewhere, please 
specify 
6. Switched to a professional school degree program at Loyola 
3. If you are not currently a graduate student at Loyola, please 
circle the ~ number that corresponds to your subsequent 
educational activities after leaving Loyola. 
1. Entered master's degree program elsewhere 
2. Entered doctoral degree program elsewhere 
3. Entered professional degree program elsewhere 
4. Have taken courses as a non-degree student 
5. Have not enrolled for further education 
6. Other, please specify~--------------------
4. While a graduate student at Loyola has/had your entering career 
goal (mentioned in number 1) changed? 
___ No 
Yes ~If yes, what career replaced it? 
[327] 
5. While enrolled as a graduate student at Loyola did you ever live 
beyond a 50 mile radius of the university? 
No 
[ 
Tus 
If yes, during which stages did you reside at that 
distance? (circle the number of all that apply) 
1. During coursework & before qualifying exams 
2. After coursework & before qualifying exams 
3. After qualifying exams and before dissertation proposal 
was accepted 
4. While writing the dissertation 
6. While enrolled as a graduate student at Loyola were you ever 
employed on a full-time basis (at least 40 hours per week)? 
No 
[ 
Yes 
If yes, during which stages were you working 
(circle the number of all that apply) 
full-time? 
1. During coursework & before qualifying exams 
2. After coursework & before qualifying exams 
3. After qualifying exams and before dissertation 
proposal was accepted 
4. While writing the dissertation 
7. While enrolled as a graduate student at Loyola do/did you have a 
faculty/staff "mentor" to encourage and assist you and take 
special interest in your success? 
~~- Yes 
No 
8. To what extent do/did the faculty in your program, as a whole, 
exhibit support of your academic efforts? (circle one number) 
To no extent To some extent To a great extent 
1 2 3 4 5 
9. To whatextent do/did other students in your program exhibit 
support of your academic efforts? (circle one number) 
To no extent To some extent To a great extent 
1 2 3 4 5 
[328) 
10. To what extent do/did you feel that you were treated as a 
"junior colleague" by the faculty in your program? (circle one) 
To no extent To some extent To a great extent 
1 2 3 4 5 
11. Please indicate your opinion of each of the following stages of 
the program by circling the appropriate number. Use zero if you 
have not experienced the stage. 
Does Not Not Somewhat Quite Extremely 
A1212IJl Difficul! l;!ifficult Difficult Difficult 
Courses 0 1 2 3 4 
Comprehensive/Qualifying 0 1 2 3 4 
Examinations 
Dissertation Proposal 0 1 2 3 4 
Gathering Data 0 1 2 3 4 
Writing the Dissertation 0 1 2 3 4 
12. Please indicate the impact of the following events on your 
degree progress by circling the appropriate number. Use zero if 
you did not experience the event. 
Does Not Very No Very 
A1212IJl Positive Positive lm12act Negative Negative 
Serious personal injury/illness 0 1 2 3 4 5 
Serious injury/illness of 
close family member 0 1 2 3 4 5 
Marriage 0 1 2 3 4 5 
Birth of a child 0 1 2 3 4 5 
Death of a spouse 0 1 2 3 4 5 
Divorce/separation 0 1 2 3 4 5 
Death of a close family member 0 1 2 3 4 5 
Major loss of income 0 1 2 3 4 5 
Offered good, full-time 
job in my field 0 1 2 3 4 5 
(329] 
13. Whether or not you are still pursuing the degree, while a 
graduate student at Loyola what are/were your most compelling 
reasons for pursuing the Ph.D.? 
14. Whether or not you are still pursuing the degree, while a 
graduate student at Loyola what might have been your most 
compelling reasons for leaving the program before completion? 
15. What is your current occupational setting? (circle Qllit number) 
1. College/university 
2. Community college 
3. Elementary/secondary school 
4. Other educational setting 
5. Business/industry 
6. Government 
7. Other, please specify 
16. What is your current, primary occupation (circle the one number 
that best describes your job) 
1. Student 
2. Unemployed but not a student 
3. Faculty member 
4. Administrator 
5. Researcher 
6. Manager 
7. Other, please specify~~~~~~~~~~~~~~~ 
THANK YOU FOR PARTICIPATING IN THIS RESEARCH PROJECT 
Please give your preferred mailing address below if you would like to 
receive the results of the study and your Myers-Briggs Type profile. 
Address: 
Any additional, relevant comments regarding your graduate school ex-
perience may be included on the enclosed sheet and would be 
appreciated. 
Please return both completed surveys in the enclosed envelope. 
[330] 
SURVEY OF PH.D. STUDENTS ADDITIONAL COMMENTS 
Please use the space below to include any additional, relevant 
comments regarding your graduate school experience. Your expectations 
as well as your positive and negative experiences will provide 
valuable insight into this examination of graduate education. 
Once again, thank you for taking the time to participate in this 
study. 
Appendix D 
Dear 
[331) 
Elizabeth C. O'Connell 
839 W. Newport 
Chicago, IL 60657 
Challenging, terrifying, liberating, depressing, exciting, demeaning--
just some of the adjectives used to describe doctoral education. 
Perhaps more than any other educational endeavor, doctoral training is 
an intensely personal experience. Although much anecdotal evidence is 
available, very little research has been conducted to examine the 
characteristics and experiences of doctoral students and how they relate 
to progress toward the Ph.D. Recent attention focused on this topic by 
the National Research Council, the Council of Graduate Schools, The 
Chronicle of Higher Education, and the popular press underscores the 
need for research on doctoral students. To this end, I am examining 
selected academic and personal factors of those who have completed the 
degree as well as those who have not. 
You have been selected to participate in this study because you were, 
or are, enrolled in a Ph.D. program at Loyola University of Chicago. 
As a member of a relatively small sample of students your participation 
is critical to the validity of this study, and your assistance would be 
appreciated greatly. 
Your active participation includes the completion and return of two 
instruments (enclosed): the Survey of Ph.D. Students; and the Myers 
Briggs Type Indicator (abbreviated version). I request that you respond 
completely and candidly to both instruments and return them in the 
enclosed envelope by June 15, 1989. In addition, selected information 
from your record will be used for analysis. 
Your responses and records will be used with the utmost confidentiality 
and only in unidentifiable aggregate form. You have been assigned an 
identification number so that data can be matched and follow-up contact 
can be made, if necessary. If you would like to receive the results of 
this study and your Myers Briggs Type Indicator analysis please respond 
to the last item of the survey. I would be happy to share them with you 
when they become available. 
While your participation in this study is voluntary, your responses will 
shed light on factors never before examined in relation to the Ph.D. 
process. Your valuable contribution is sincerely appreciated. 
Very Truly Yours, 
Elizabeth C. O'Connell 
Doctoral Candidate 
Loyola University of Chicago 
Appendix E 
Dear 
[332] 
Liz O'Connell 
839 W. Newport 
Chicago, IL 60657 
I have finally reached one of those critical stages, which you may have 
already survived or may face in the not too distant future--the pilot 
study phase of the dissertation. While many students may look elsewhere 
for their pilot subjects, I have selected students in our program to 
participate in my study because of your status as Ph.D. students (or 
graduates!) and your expertise in the area of education research. 
I have enclosed the packet of materials that will be sent to my subjects 
and a Pilot Study Reaction Form for you to record your reactions to 
participating in the study. Naturally, your participation in this pilot 
study is optional and, like the proposed research project, all responses 
will be kept confidential and will only be seen by me. For your added 
comfort, I have not coded your surveys and therefore will not be able 
to identify individual responses unless you request a copy of your MBTI 
profile (please indicate on MBTI). 
I hope that you will take some time to respond to these surveys and 
return them to me in the enclosed envelope. Your' feedback is greatly 
appreciated and I hope the experience may be of some value to you as a 
fellow researcher. If you have any questions please feel free to call 
me at home (929-5117) or at the office (413-2560). Thanks. 
Sincerely, 
Liz O'Connell 
Graduate Student, ELPS 
Appendix F 
[333] 
PH.D. ATTRITION PROJECT PILOT STUDY REACTION FORM 
On a scale of 1 - 5 please express your opinion of the following by 
circling the appropriate number: 
1. Time it took to respond to: 
Myers-Briggs Type Indicator 
Survey of Ph.D. Students 
too 
little 
1 
1 
2 
2 
3 
3 
too 
much 
4 5 
4 5 
2. How you felt when responding to: 
Myers-Briggs Type Indicator 
Survey of Ph.D. Students 
uncom-
fortable 
1 
1 
2 
2 
3 
3 
comfort-
able 
4 5 
4 5 
3. How well the instrument captured a profile of you: 
4. 
5. 
very not 
representative representative 
Myers-Briggs Type Indicator 1 2 3 4 5 
Survey of Ph.D. Students 1 2 3 4 5 
How relevant you feel the questions are to 
not 
relevant 
Myers-Briggs Type Indicator 1 2 
Survey of Ph.D. Students 1 2 
How clearly the instructions were stated: 
very 
Myers-Briggs Type Indicator 
Survey of Ph.D. Students 
clearly 
1 
1 
2 
2 
Ph.D. 
3 
3 
3 
3 
completion: 
4 
4 
very 
relevant 
5 
5 
not 
clearly 
4 5 
4 5 
6. How you reacted in general to: 
statement of purpose 
treatment of confidentiality 
variables being measured 
overall presentation 
positively 
1 
1 
1 
1 
2 
2 
2 
2 
3 
3 
3 
3 
4 
4 
4 
4 
negatively 
5 
5 
5 
5 
Please use the back of this form to provide general feedback on the MBTI 
and survey, and feel free to offer suggestions for improvement of the 
survey and the overall presentation. Please return all materials in 
envelope provided. Many thanks, in advance, for your assistance. 
Appendix G 
[334] 
PILOT STUDY REACTION FORM RESULTS 
Response frequencies shown in parentheses. 
1. Time it took to respond to: 
too too 
little much 
Myers-Briggs Type Indicator 1 (0) 2 (1) 3 (10) 4 (3) 5 (3) 
Survey of Ph.D. Students 1 (0) 2 (1) 3 (14) 4 (0) 5 (1) 
2. How you felt when responding to: 
uncom- comfort-
fortable able 
Myers-Briggs Type Indicator 1 (1) 2 (5) 3 (6) 4 (1) 5 (4) 
Survey of Ph.D. Students 1 (1) 2 (1) 3 (0) 4 (6) 5 (8) 
3. How well the instrument captured a profile of you: 
very not 
representative representative 
Myers-Briggs Type Indicator 1 (2) 2 (4) 3 (5) 4 (4) 5 (0) 
Survey of Ph.D. Students 1 (4) 2 (7) 3 (3) 4 (0) 5 (1) 
4. How relevant you feel the questions are to Ph.D. completion: 
not very 
relevant relevant 
Myers-Briggs Type Indicator 1 (1) 2 (4) 3 (4) 4 (5) 5 (3) 
Survey of Ph.D. Students 1 (1) 2 (1) 3 (5) 4 (5) 5 (4) 
5. How clearly the instructions were stated: 
very not 
clearly clearly 
Myers-Briggs Type Indicator 1 (11) 2 (5) 3 (0) 4 (0) 5 (0) 
Survey of Ph.D. Students 1 (10) 2 (2) 3 (3) 4 (1) 5 (0) 
6. How you reacted in general to: 
positively negatively 
statement of purpose 1 ( 9) 2 (4) 3 (2) 4 (1) 5 (0) 
treatment of confidentiality 1 (11) 2 (4) 3 (2) 4 (0) 5 (0) 
variables being measured 1 (11) 2 (2) 3 (3) 4 (1) 5 (0) 
overall presentation 1 (11) 2 (2) 3 (2) 4 (1) 5 (0) 
Appendix H 
Dear 
[335] 
Elizabeth C. O'Connell 
839 West Newport 
Chicago, IL 60657 
It has been 6 weeks since I sent the initial mailing for this 
study of the characteristics and experiences of doctoral students. 
Perhaps the first mailing did not reach you; you were unable to find the 
time to respond; or you were unclear about your role in the study. If 
so, I would sincerely appreciate your taking approximately 30 minutes 
to read this letter and to respond to the enclosed instruments. 
Additional Information Reg~rding the Study 
My data collection is being conducted under supervision of the 
Graduate School and with the consent of the University's Institutional 
Review Board. All students who enrolled in doctoral programs in nine 
selected departments since 1976 have been asked to participate. It is 
assumed that individuals who return the two surveys agree to have their 
responses and selected archival data used in unidentifiable, aggregate 
form in this study. Archival variables include program, gender, age, 
number of credits earned, previous degrees earned, length of enrollment, 
and candidacy status. 
Although unconventional in its approach, the Myers Briggs Type 
Indicator has been used in a wide variety of studies examining careers 
and the educational process, most notably professional training in 
medicine and law. 
Your Participation 
Your participation includes the completion and return of the two 
instruments enclosed: The Survey of Ph.D. Students; and the Myers 
Briggs Type Indicator (abbreviated version). I request that you respond 
completely and candidly to both instruments and return them in the 
enclosed envelope by July 15, 1989. Your responses and records will be 
used with the utmost confidentiality. If you would like to receive the 
results of this study and your Myers Briggs Type Indicator analysis 
please respond to the last item of the survey and I will send them as 
soon as they become available. 
The preliminary results of this study are promising and I hope 
that I will be able to include your input in the final results. Your 
participation would be greatly appreciated. 
Sincerely, 
Elizabeth C. O'Connell 
Doctoral Candidate 
Loyola University of Chicago 
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TABLE 119 (Appendix I) 
ALL MEDICAL SCIENCE SUBJECTS COMPARED TO COLLEGE GRADUATES 
I 
I· 
l"n.. == 
I %M == 
I IM == 
l·nc == 
I %C = 
I 
I· 
l"n.. == 
I %M == 
I IM == 
1 ·Ile = 
I %C = 
I 
I· 
1 · n.. = 
I %M = 
I IM = 
1 ·Ile = 
I %C = 
ISTJ* 
26 
21.67 
1.55 
2065 
13.98 
ISTP 
6 
5.00 
2.14 
345 
2.33 
ESTP 
1 
0.83 
0.46 
267 
1.81 
I 
I· ESTJ* 
1 · n.. == 
I %M == 
I IM == 
l·nc == 
I %C = 
7 
5.83 
0.50 
1706 
11.55 
I 
I· 
l"n.. == 
I %M == 
I IM == 
l·nc == 
I %C = 
I 
I· 
1·~: 
I IM == I M 
1 ·Ile = 
I %C = 
ISFJ 
6 
5.00 
0.64 
1162 
7.87 
ISFP 
0 
o.oo 
o.oo 
329 
2.23 
I 
I· ESFP 
1·~: 
I IM = I M 
1·~: 
I C 
0 
o.oo 
o.oo 
307 
2.08 
ESFJ 
2 
1. 67 
0.27 
921 
6.24 
I I . 
l·n.. == 
I % == I IM -I M -
l·nc == 
I %C = 
I 
I· 
1, · n.. = 
I %M == 
I IM = 
I· De -
I % : I C -
INFJ 
7 
5.83 
1.08 
800 
5.42 
INFP 
10 
8.33 
1.30 
945 
6.40 
I 
I· ENFP* 
I· n.. = 
I % == I IM -I M -
l·Dc == ! %c == 
3 
2.50 
0.33 
1120 
7.58 
ENFJ 
6 
5.00 
0.79 
936 
6.34 
I 
I· 
1 · n.. == 
I %M == 
I IM == 
l·nc == 
I %C = 
INTJ*** 
21 
17.50 
2.23 
1157 
7.83 
INTP 
8 
6.67 
1.38 
713 
4.83 
ENTP 
9 
7.50 
1.65 
672 
4.55 
ENTJ 
8 
6.67 
0.75 
1321 
8.95 
Dropouts Index I College Graduates 
Function n % I n % ~====:=-~~~Mf--~-~Mt-~~.,.---~Mt-~---.,.--~c~~~~c·~~ 
E 36 30.00 0.61***1 7250 49.10 
I 84 70.00 1.38***I 7516 50.90 
s 48 40.00 o.83 I 1102 48.10 
N 72 60. 00 1.16 I 7664 51. 90 
T 86 71.67 1.28***! 8246 55.84 
F 34 28.33 0.64***! 6520 44.16 
J 83 69.17 1.01 I 10068 68.18 
P 37 30.83 0.97 I 4698 31.82 
~ = 
= 
TABLE 119. Continued. 
number of medical science subjects in this type. 
percent of medical science subjects in this type. 
(337) 
%M 
IM = ratio of percent of medical science subjects to percent 
of college graduates. 
Ile 
%c 
= 
= 
number of college graduates in this type. 
percent of college graduates in this type. 
* 12 < • 05. 
** 12 < .01. 
*** 12 < • 001. 
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TABLE 120 (Appendix J) 
ALL HUMANITIES SUBJECTS COMPARED TO COLLEGE GRADUATES 
I 
I· 
I
I • !lit = 
I %H = 
I IH = 
1 ·Ile = 
I %C = 
I 
I· 
1·n.i = 
I %H = 
I IH = 
1 ·Ile = 
I %C = 
I 
I· 
I· n = I -H I %H = 
I IH = 
1·~: 
I C 
ISTJ* 
15 
11.72 
0.84 
2065 
13.98 
ISTP 
1 
0.78 
0.33 
345 
2.33 
ESTP 
1 
0.78 
0.43 
267 
1.81 
I I . 
l"n.i = 
I %H = 
I IH = 
1 ·Ile = 
I %C = 
I 
I· 
1·n.i = 
I %H = 
I IH = 
1·~: 
I C 
ISFJ** 
1 
0.78 
0.10 
1162 
7.87 
ISFP 
2 
1.56 
0.70 
329 
2.23 
ESFP 
2 
1.56 
0.75 
307 
2.08 
ESTJ*** ESFJ 
2 
1.56 
0.14 
1706 
11.55 
= 
= 
Dropouts 
=-F-=u=nc ___ t"""'i ...... · o'"""n...__~n1H %11 
4 
3.12 
0.50 
921 
6.24 
E 45 35.16 
I 83 64.84 
s 28 21.88 
N 100 78.12 
T 78 60.94 
F 50 39.06 
J 78 60.94 
p 50 39.06 
I 
I· 
1·n.i = 
I %H = 
I IH = 
l·nc = 
I %C = 
I 
I· 
l"n.i = 
I %H = 
I IH = 
1 ·Ile = 
I %C == 
INFJ* 
12 
9.38 
1.73 
800 
5.42 
INFP 
10 
7.81 
1.22 
945 
6.40 
ENFP 
10 
7.81 
1.03 
1120 
7.58 
I 
I· ENFJ 
1·n.i = 
I %H = 
I IH = 
1 ·De = 
I %C = 
9 
7.03 
1.11 
936 
6.34 
I 
I· 
l"n.i = I %H = 
I IH = 
l·nc = 
I %C = 
INTJ*** 
25 
19.53 
2.49 
1157 
7.83 
INTP*** 
I 
I· 
1·n.i = 
I %H = 
I IH = 
1 ·De = 
I %C = 
17 
13.28 
2.75 
713 
4.83 
ENTP 
7 
5.47 
1.20 
672 
4.55 
ENTJ 
10 
7.81 
0.87 
1321 
8.95 
Index 
I11 
0.12•• I 
i. 21•• I 
College Graduates 
nc:----%""fc-
0.45***1 
1.51***1 
l.o9 I 
0.00 I 
o.89 I 
1.23 I 
7250 49.10 
7516 50.90 
7102 48.10 
7664 51.90 
8246 55.84 
6520 44.16 
10068 68.18 
4698 31.82 
[339] 
TABLE 120, Continued. 
nH = number of humanities subjects in this type. 
%H = percent of humanities subjects in this type. 
IH = ratio of percent of humanities subjects to percent of 
college graduates. 
Ile = number of college graduates in this type. 
%c = percent of college graduates in this type. 
* R < .05. 
** R < .01. 
*** R < .001. 
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